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RECONSTRUCTION OF WEST POINT ACADEMY. 

The decision of the Military Committee of the House 
to favor the appropriation for new buildings and 
plants at West Point is a welcome evidence of the fact 
that Congress is at last awakening to the great value of 
that too-much-neglected institution. The elaborate 
plans for what is practically the rebuilding of the 
Academy have for some time been ready for active con- 
struction, and the three million dollars which, if every- 
thing proceeds favorably, will be available for the 
work, will clothe the beautiful and historical promon- 
tory on which West Point is located with a collection 
of buildings, which will not only form an admirable ar- 
chitectural group in themselves, but will adequately 
represent the national importance of the great military 
school. 

Every well-wisher of his country will hail with posi- 
tive delight this tardy appreciation of the claims of 
West Point. Prom the days of George Washington, 
who gave the initial impetus that led to the foundation 
of the Academy, throughout the first century of its 
existence, not merely has it failed to receive the encour- 
agement from Congress which its importance and the 
splendid character of its work deserved, but it has 
been the subject of an indifference and neglect which 
posterity will find it extremely difficult to understand. 
Twice in the early period of its existence it was with- 
out graduates; in 1819 it was deprived of supplies of 
any kind whatever and was under the command, if you 
please, of a lieutenant; and in 1812 it was without 
either btudents or instructors, and remained in that 
condition some time thereafter. It was only the exi- 
gencies of the war of 1812 that saved it from extinction 
at the hands of the Secretary or War, who sought to 
strangle the already-enfeebled institution. Congress 
showed its hostility a few years later in an endeavor 
to extinguish the Academy altogether, and again it was 
the exigencies of war, in this case the war with Mex- 
ico, in which the graduates of West Point so greatly 
distinguished themselves, that prevented the closing of 
the institution. It is scarcely necessary to add that the 
great struggle of the civil war gave such indisputable 
proof of the value of West Point training as to insure 
the perpetuity of the Academy. Nevertheless, it 
is a fact that after the war Congress was so well 
leavened with men whose brilliant military rec- 
ords had been obtained in spite of the fact that they 
had no West Point advantages, that the hope of obtain- 
ing much-needed appropriations was destined to dis- 
appointment. However, now that Congress has de- 
cided to recognize the claims of the Academy, it is pre- 
paring to do so with no niggardly hand; and it is our 
conviction that generous as is the contemplated appro- 
priation, it will ever be considered as among one of the 
most judicious and thoroughly merited distributions of 
the national funds ever made. 

If the value to the nation of West Point needed any 
further demonstration, it is surely sufficient to point to 
the splendid service rendered by the oflBcers of the 
Regular Army during and subsequent to the Spanish 
war. Had the entirely novel and extremely compli- 
cated problems that presented themselves with our ac- 
quisition of foreign possessions been left for their so- 
lution to the tender mercies of the political "carpet- 
bagger," the results in damage to our national prestige 
and in misery to our various new possessions would 
have been untold and irremediable. Fortunately, at the 
close of the war (in which the service of West Point- 
ers was of that high character which the nation has al- 
ways learned to expect and has invariably received), 
our Army officers displayed marked executive ability in 
the various, most complicated, and untried duties which 
presented themselves. The demonstration of West 
Point Influence during the war, and in the solution of 
the problems which that war bequeathed to the nation, 
is an endorsement of our great military institution 
which, we venture to think, will insure for all time 
its generous treatment by Congress. 



THE FLEETS OF THE WORLD. 

The latest records of Lloyd's Uegister show that the 
fleet owned by the United States Steel Corporation has 
grown to such proportions that it now ranks as the 
fifth among the great steamship companies of the 
world. Considerably the largest of these is the Ham- 
burg-American Company, which owns 134 vessels of an 
aggregate gross tonnage of 668,000 tons. The next 
largest is the North German Lloyd Company, whose 
120 vessels aggregate 556,000 tons; the third company 
is the British Elder Dempster Company, which owns 
153 vessels, aggregating 431,000 tons. Then follow 
the British India Steam Navigation Company with 122 
vessels and 384,000 tons, and the United States Steel 
Corporation, with 113 vessels aggregating 343,517 tons. 
From the same source we gather that in point of total 
number of vessels owned and of their gross tonnage, 
the fleets of the TJuiied States stand second among 
those of the world. Great Britain and her Colonies, 
out of a total for the whole world (including countries 
possessing over one million tons of shipping) of 29,091 
ships, aggregating 30,600,510 gross tons, possesses 10,869 
with a total tonnage of 14,708,206 tons, one-seventh of 
which is composed of sailing ships. The United States 
owns 3,286 vessels with a gross tonnage of 3,077,344 
tons, of which two-fifths are sailing vessels; and then 
follow Germany with 2,905,782, of which one-sixth are 
sailing vessels; Norway with 1,627,220 tons, one-half of 
which are sailing vessels; France with 1,406,833 tons, a 
quarter of which are sailing vessels, and Italy with 
1,117,538, of which two-fifths are sailing vessels. While 
the lead shown by Great Britain is so great, strenuous 
efforts are being made by competing countries to re- 
duce, by means of judicious subsidies, this great pre- 
ponderance. Germany and France subsidize many of 
their lines heavily, and the policy has proved to be, 
particularly in the case of Germany, a wise one. The 
Ship Subsidy Bill now before Congress would very ma- 
terially assist in the development of our merchant 
marine, discourage the purchase of foreign-built ves- 
sels and stimulate the shipbuilding industry on our 
own sea-coast. Contemplating the figures we have 
given above, there is much food for thought in the fact 
that about the year 1840, Great Britain possessed un- 
der 800 vessels whose aggregate registered tonnage 
was less than 150,000 tons, and that during this period 
the aggregate tonnage of the steamships owned by the 
United States was about 155,000 tons, or 5,000 tons 
more than that owned by Great Britain. That was in 
the days of wooden shipbuilding, and before the advent 
of steel, and more particularly before Bessemer steel, 
had given that wonderful impetus to British shipbuild- 
ing, the influence of which still enables her to main- 
tain such a commanding lead. 



THE COST OF AMMUNITION AT MANILA AND 
SANTIAGO. 

An echo of the thrilling days of the Spanish war has 
recently been heard in a most interesting return made 
by Rear-Admiral O'Neil, Chief of the Bureau of Ord- 
nance, U. S. N., in which he gives the total cost of am- 
munition in the decisive battles of Manila and San- 
tiago. At Manila Bay the ships under Admiral Dewey 
flred at the Spanish ships and batteries at Cavite, $50,- 
045 worth of ammunition, a remarkably low flgure if 
we consider the momentous effect which that conflict 
had upon the operations of the war at large, and the 
fact that it was mainly instrumental in bringing the 
valuable Philippine Islands within United States con- 
trol. At the battle of Santiago, the main batteries of 
the United States vessels fired 1,300 shots, and the sec- 
ondary batteries 8,174 shots; the cost of the ammuni- 
tion being about $80,000. The total cost of powder and 
projectiles of the naval operations in the Spanish war 
was only $175,000. As we showed in a recent article in 
the Scientific American, the gunnery practice of the 
North Atlantic Squadron costs considerably more in a 
year than the whole cost of ammunition expended in 
either of the important battles of the campaign, and 
herein is clear evidence of the great importance at- 
tached to good gunnery in the United States Navy. 



REPORT OF THE PRUSSIAN COMMISSION ON AMERICAN 
RAILROADS. 

Some two years ago the Prussian government sent 
to this country a committee of experts to investi- 
gate the methods of construction, equipment and 
management followed by the railroads of the 
United States. ■ The investigation was carried out 
chiefly on the Pennsylvania system, which was taken 
as being thoroughly characteristic of the best methods 
in vogue. The chief of the Prussian Ministry of Rail- 
roads has stated that much has been learned from 
this scientiflc study of railroad conditions which 
are so fundamentally different from those upon 
which the Prussian system has been slowly built up. 
With regard to locomotive construction, the commis- 
sion were favorably impressed with the American 
plan of building to standard sizes and using inter- 
changeable parts — a method which is being gradually 
adopted on German roads. On the question of freight 
and passenger cars, the minister stated that, while the 



commission was favorably impressed wiih the large 
freight cars of from 40 to 60 tons capacity which are 
common in the United States, the existing traffic con- 
ditions were so different in Germany that such changes 
as were contemplated would have to be considerably 
modified to suit both the nature of the merchandise 
carried and the method of its. distribution. The com- 
mission believed that while these huge cars we.-e 
highly economical in the United States, where freight 
was moved in unbroken bulk over great distances, in 
Germany, where the total amount of freight and the 
bulk of each shipment is smaller, and the distances 
proportionately shorter, cars of 40 to 60 tons capacity 
would be out of proportion to the demands of traffic. 
This would be understood when it was borne in mind 
that, where a large number of small shipments have to 
be left at numberless local freight stations, it would be 
poor policy to drop a 40 or 60-ton car at a way station 
to unload a consignment of 8 or 10 tons of freight. 
At the same time, the standard 10-ton German freight 
car is to be advantageously replaced by double-truck 
cars of a maximum capacity of 30 tons. Enlargement 
beyond that limit would necessitate changes in track, 
platforms, and in the yard arrangements of mines, 
furnaces and other manufacturing plants that would 
be costly and generally inadvisable. It is prob- 
able that American practice in passenger cars will have 
less effect upon Prussian methods of the future than 
freight car practice is likely to have. The present 
model for long-distance service in Prussia is a vesti- 
bule car about 60 feet in length, which is divided 
into separate compartments and has a corridor ex- 
tending along one side of the carriage. Although 
three standard Pullman American cars were brought 
to Germany for trial, and ran with great smoothness 
and absence of noise, they are not liked by the German 
public, who prefer their own system of smaller 
compartments with accommodations for six or eight 
passengers, in each of which a certain privacy, not ob- 
tainable in a Pullman car, can be secured. It is 
probable, therefore, that the Prussian state railways 
will continue to build their own type of standard pas- 
senger car and sleeper. The most popular type of 
the latter in Germany is divided into compartments, 
each containing an upper and lower berth and a sep- 
arate wash bowl and water supply. 

In the opinion of the German commission the Ameri- 
can system of railroads is admirably adapted to the 
needs of a country like the United States, where vast 
distances are to be traveled, where there is the keenest 
competition between parallel and independent lines, and 
where the restrictions of caste do not exist. On the 
other hand, it is evidently considered that, in the 
main, the Prussian system, which has grown up through 
long years of development under state control, is pretty 
well suited to the needs of the German people. It has 
been slowly developed into an organization which 
pays over and above its operating expenses the entire 
interest on the Prussian debt, and also turns over an 
annual surplus of several millions to the public 
treasury. At the same time it must be remembered 
that the rates for freight and the first-class passenger 
fares are very high; the freight rates alone constitut- 
ing a heavy handicap on agriculture and on many of 
the inland industries. 



WIRELESS TELEGRAPHY AND THE PROMOTER. 

There is one form of activity of our modern commer- 
cial life which, unfortunately, is as omnipres- 
ent as it is harmful and humiliating. We refer 
to that peculiar practice or calling, familiarly 
known as "promoting." Not that promoting is es- 
sentially an evil; for honestly conducted, and with a 
true regard for veracity, it is one of the most essential 
elements in the complex machinery of everyday com- 
mercial life. Without the promoter, indeed, many of 
the most valuable Inventions would probably never have 
got beyond the theoretical stage, nor would our indusr 
trial development have reached its present marvelous 
proportions. 

Unfortunately, the introduction of important inven- 
tions, and the securing of the necessary capital to ex- 
ploit them, opens a lucrative field for the profession- 
al and none too scrupulous exploiter. So vast have 
been the fortunes realized from the great inventions of 
the past, such as the telegraph, the telephone, and the 
electric light, that the general public is strongly at- 
tracted, and properly so, to any invention which prom- 
ises to have a wide field of application and to return 
generous profits to investors. It is unquestionable that 
there is a vast multitude of people, with a limited 
amount of money to invest, who, being naturally 
anxious to secure the very largest possible returns upon 
it, are powerfully attracted by any opportunity of ac- 
quiring interest in a new device that promises to be, to 
use the favorite term of promoting literature, "revo- 
lutionary" in the particular field that it covers; and it 
is upon the eager credulity of these people that the 
bogus promoter raises rich harvests of profit — for him- 
self. We believe it may safely be said that the victims 
of this kind of fraud are rarely to be found among the 
people whose wealth entitles them to rank among the 
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capitalists; for the capitalist has his thoroughly trained 
experts at command, men who are retained at generous 
salaries for the express purpose of investigating 
schemes in which he is a prospective investor. Some- 
body once said that there is nothing so shy as a million 
of money, and nobody knows this better than the gen- 
tlemen who begin to scatter alluring prospectus litera- 
ture broadcast, immediately upon the appearance of any 
well-authenticated invention that promises to catch the 
eye of the too-little informed and over-eager small in- 
vestor. 

The class of people who desire to get rich by "short- 
cut" methods has always been a large one, and it draws 
its recruits chiefly from the people of limited means 
who draw a weekly or monthly salary, and find it dif- 
ficult to make the bank account cover the rather 
broad stretch of their social and other obligations. It 
is among this restless and over-eager class that the 
average promoter finds his most lucrative sphere of 
operations. 

It is not so very many months ago that the Scien- 
tific American warned its readers against being led 
away by the exaggerated representations which were 
beingmade of the commercial possibilities of liquid air; 
and it seems now that on account of the brilliant ac- 
complishments of Marconi, we are to have a revival of 
bogus promotion in its most objectionable and harmful 
forms. We do not for a moment question that wire- 
less telegraphy has come to stay, and that it will play 
a most important part in the great world of telegraphic 
communication; but we are perfectly satisfied that 
it will by no means sweep out of existence the al- 
ready established and most highly organized sys- 
tems of communication by cable. Within the next 
few years we shall of course see powerful com- 
panies established for the legitimate exploitation of 
the new system, and no doubt there will be consider- 
able profits accruing to those who have the good for- 
tune to be associated with the properly organized cor- 
porations. 

Unfortunately for the amall investor, the prospectus 
fiend is already opening a vigorous campaign, and 
there are several concerns organized for the express 
purpose of relieving a more or less ignorant public of 
their money, by inducing them to invest, at anywhere 
from 75 cents to $10 a share, in so-called wireless teleg- 
raphy companies. The Editor has now before him a 
choice assortment of advertising literature, culled, 
most of it, from the daily press and current magazines, 
and much of it from pamphlets of the most alluring and 
up-to-date kind, which goes to prove that pure-minded 
philanthropy is not yet dead on the earth. There are 
corporations that are willing to take the public into 
their confidence, and for a nominal subscription of 75 
cents a share are willing to let it reap the "golden har- 
vest." Lest the reader should fail to grasp the magni- 
tude of his opportunities, he is informed that within 
two or three days prices will be raised from 75 cents to 
a dollar; that the stock, in fact, will soon be selling in 
the open market at two, three, four or even twenty 
times its par value. 

Now, there is no question but that ninety per cent of 
this literature is a tissue of lies, from its scare-head 
title page to its final announcement of the "make pay- 
able" address. And unless the public has learned well 
the lesson of the frauds which were perpetrated in con- 
nection with liquid air, the extraction of gold from 
sea water, and other famous prospectus swindles of the 
past few years, we much fear that there will be many 
an honest but foolish investor to whom the future men- 
tion of wireless telegraphy will come to have anything 
but pleasing suggestions. 



B£C£NT MEETING OF THE NATIONAL ACADEMY OF 
SCIENCES IN WASHINGTON. 

BY MARCUS BENJAMIN, PH.D. 

The spring meeting of the National Academy of 
Sciences was held in the United States National Museum 
in Washington on April 15 to 18, with Dr. Alexander 
Agassiz presiding. 

Prof. Henry F. Osborn, who holds the Da Costa chair 
of zoology in Columbia University, New York, was the 
first of the members to address the Academy, present- 
ing a brief communication entitled Homoplasy and 
Latent Homology. At the last meeting of the Academy 
the subject of Potential or Latent Homology was dis- 
cussed, especially as bearing on the independent origin 
of certain bones of the skull and other parts of the 
skeleton, as well as upon the cusps of the teeth, par- 
ticularly the grinding teeth. It was shown that struc- 
tures which are ordinarily considered analogous by 
comparative anatomists have not been derived from 
each other, but arise independently in different groups 
of animals, and this presents an interesting question 
as to how far these structures are latent or potent in 
the ancestral forms which have given rise to these dif- 
ferent groups. 

A second paper by the same author, entitled Evi- 
dence that North America and Eurasia Constituted a 
Single Zoological Realm During the Mesozoic and Ceno- 
zoic, and that Correlations can be established as a 
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Basis for Uniformity of Geological Nomenclature, was 
then presented. 

Prof. Edward W. Morley, of Adelbert College, Cleve- 
land, Ohio, then read a paper on Determination of the 
Weight of the Vapor of Mercury at Temperatures Below 
100 Degrees. 

The next paper to be read was one on The Atomic 
Weight of Caesium, by Theodore W. Richards, who 
fills the chair of chemistry in Harvard University. He 
began with a general discussion of the subject of 
atomic weights, and then passed to a description of his 
work on caesium. The material on which the research 
was conducted came to him from Prof. Wells of Yale, 
and he established the fact that ca2sium was an ele- 
ment, that the material on which he worked was 
pure, and gave as his result 132.878. This figure he 
checked by similar determinations obtained by using 
the nitrate, from which salt he secured results that 
averaged 132.877. 

James M. Crafts, formerly President of the Massa- 
chusetts Institute of Technology, Boston, presented 
a summary of his recent progress in the admirable 
researches made by him on Catalysis. He referred in 
opening to the old theory of solution and similar chem- 
ical processes, and then passed to the more recent be- 
liefs of the new chemistry. Formerly it was claimed 
that life could only be produced from life, but re- 
sults are now obtained by the action of enzymes on 
chemical compounds that were believed formerly to be 
due to vital force. He then described the special re- 
sults obtained by him during the past year. These 
were highly technical, and not susceptible of conden- 
sation for popular presentation. 

The Significance of Changing Atomic Volume was the 
title of a second paper by Theodore W. Richards, and 
was a brief presentation of the recent theory on the 
construction of matter advanced by this brilliant young 
chemist; his contention being that atoms in chemistry 
are compressible. This subject he has already pre- 
sented before the American Academy of Arts and 
Sciences in two papers, entitled. The Possible Signifi- 
cance of Changing Atomic Volume, and The Probable 
Source of the Heat of Chemical Combination, and a 
New Atomic Hypothesis. 

On Thursday afternoon Alexander Agassiz presented 
his two papers, both of which embodied results of his re- 
cent expedition to the South Pacific Ocean. The first 
paper was On the Coral Reefs of the Maldives, in which 
he described the formation of these islands as consisting 
of numerous atolls, contending that the theory of sub- 
sidence, advanced by Darwin, was not satisfactory as an 
explanation of their origin. 

His second paper. On the Theory of the Formation of 
Coral Reefs, was a more elaborate presentation of the 
subject, and in it he argued that the rims of the atolls 
had first been elevated, and on these rims the sand 
had found a resting place, leaving lagoons in the center. 
He referred to his finding large nodules of manganese, 
which he believed to be of volcanic origin, and his con- 
tention was that the atolls, the rims of which were of 
limestone or of coral formation, had been raised up by 
volcanic action as they rested on a volcanic foundation. 
In closing he referred briefly to the vegetation on these 
islands, most of which he thought had been brought 
by the agency of man. 

William Sellers, the well-known engineer, then pre- 
sented a paper on The Compulsory Introduction of the 
French Metrical System into the United States. He 
made an exhaustive review of the metrical system and 
its various features. He also reviewed the bill now 
pending in Congress making its adoption compulsory 
by the manufacturers and the merchants of the United 
States. Mr. Sellers declared that he did not favor 
the proposed law, for the reason that he believed it 
would work a severe hardship and injury to the manu- 
facturing concerns of the country, and would seriously 
affect trade. He declared that he could not see any 
advantage to be gained from the use of the system in 
lieu of those now in vogue in the United States, and 
that, to his mind, the only difference was one in the 
standard of measurement, from the inch to the centi- 
meter, and from the yard to the meter. 

The next paper was on Psychophysical Fatigue, by 
J. McKeen Cattell, of Columbia University, in which he 
described the measurements of fatigue of the senses, 
of the muscular system, and Anally of the mind itself. 
He illustrated his paper by means of small diagrams, 
in which he showed, for instance, how the eye be- 
came tired on examining a piece of cardboard in which 
part of the surface is practically darkened. 

Prof. Edward L. Nichols, of Cornell University, then 
presented a paper On Some Optical Properties of As- 
phalt. When a thin layer of asphalt varnish is spread 
upon glass and allowed to dry, and some luminous 
source, such as the filament of an incandescent lamp, is 
observed through the film, it is found that a consider- 
able amount of red light is transmitted, the unusual 
purity of which is readily ascertained by means of a 
spectroscope. The suddenness with which the rays be- 
yond the red are cut off indicates the existence of a 
well-defined absorption band with a very steep gra- 
dient on the side toward the greater wave-lengths; 
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and one would expect to find a considerable degree of 
perviousness in the infra-red and anomalous disper- 
sion in the region where the change from transparency 
to opacity occurs. The purpose of his paper was to de- 
scribe his studies in this direction, concerning which 
nothing appears to have been previously published. The 
paper in full will appear in the Physical Review for 
April, 1902. 

The public session on Thursday began with the pre 
sentation by Charles S. Minot of a paper descriptive 01 
The Physiological Station on Monte Rosa, by Henry P. 
Bowditch. It consisted largely of lantern slides taken 
at high altitudes, showing the construction of this 
new enterprise established in the Italian Alps under 
the direction of Italian scientists, but which, it was 
hoped, would pass under the care of an international 
committee of scientific men. The paper was a spe- 
cial plea for its recognition by the National Academy 
of Sciences. The lantern slides of the Alpine peaks 
were especially interesting, and received the well- 
merited applause of the Academy. 

Charles S. Peirce followed with three papers, entitled, 
The Classification of the Sciences, The Postulates of 
Geometry, and the Color System, which, however, were 
read only by title. 

The meeting was then practically turned over to the 
astronomers, and brief abstracts were presented by 
Asaph Hal! of a paper on The Disintegration of Comets, 
followed by one of Ira Ibsen Sterner, entitled A New 
Computation of the Co-efl5cients of Precession and Nu- 
tation. Prof. Edward C. Pickering, of Harvard Observa- 
tory, presented briefly The Distribution of the Stars 
and The Variability in Light of Eros, both of which 
were highly technical, and were illustrated by means 
of mathematical formulas, which cannot here be pro- 
duced. Several papers biographical in character were 
then read. 

In the evening Prof. Charles F. Chandler, of Colum- 
bia University, delivered a lecture on The Electro- 
Chemical Industries at Niagara, in honor of the Acad- 
emy. In that brilliant way, so familiar to those who 
have been so fortunate as to study under him. Dr. 
Chandler held an audience almost spell-bound for near- 
ly two hours, during which he described the marvels 
of chemistry and the splendid results obtained at 
Niagara Falls by the application of electricity to chemi- 
cal compounds. The tearing apart of the molecule 
of common salt, resulting in the formation of caustic 
soda and bleaching powder, which has come about 
from the inventions of his pupil, Hamilton Y. Castner, 
whom he described as a natural-born genius, were 
strikingly set forth, as well as the original invention 
of Castner, by means of which the aluminium industry 
was .created. 



SCIENCE NOTES. 

William Flinders Petrie, the distinguished Egypt- 
ologist, in an address to the supporters of the Egypt 
Exploration Fund, said that they had completed the 
most important historical work that had yet come into 
their hands, settling, in a manner which had hitherto 
seemed beyond hope, the very foundations of Egyp- 
tian historyj says the Sun.'/ No such complete mate- 
rialization of history had been obtained by one stroke 
in any other country or age. He detailed the discov- 
eries o*/_the gold scepter of Nena, the founder of the 
Egyptian monarchy, gold vases and jewels of the same 
period, ^wenty engraved tablets and dozens of frag- 
ments of tablets, and 100 inscriptions on vases, giving 
more information of dynasties ruling 6,600 years ago 
than is known regarding half the Saxon Kings ot 
EnglandJ/ The discoveries were all made in thf 
neighbor'hood of Abydos, in ground abandoned as ex- 
hausted. The next work would be done on the site 
of the Temple of Osiris at Aby,dos, which was prob- 
ably the burial place of the head of Osiris, which 
drew around it the burials of historic times and prob- 
ably those of the earliest dynasties also. 

Two-thirds of all the letters which pass through the 
post offices of the world are written by and sent to 
people who speak English, says Bradstreet's. There 
are substantially 500,000,000 persons speaking col- 
loquially one or other of the ten or twelve chief 
modern languages, and of these about 25 per cent, or 
125,000,000 persons, speak English. About 90,000,000 
speak Russian, 75,000,000 German, 55,000,000 French, 
45,000,000 Spanish, 35,000,000 Italian and 12,000,000 
Portuguese, and the balance Hungarian, Dutch, Polish, 
Flemish, Bohemian, Gaelic, Roumanian, Swedish, Fin- 
nish, Danish and Norwegian. Thus, while only 
oiie-quarter of those who employ the facilities of the 
postal departments of civilized governments speak as 
their native tongue English, two-thirds of those who 
correspond do so in the English language. There are, 
for instance, more than 20,000 post offices in India, 
the business of which in letters and papers aggregates 
more than 300,000,000 a year, and the business of 
these offices i« done chiefly in English, though of 
India's total population, which is nearly 300,000,000. 
fewer than 300,000 persons either speak or understand 
English. 
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TH£ IHPBOVEHEKT OF tS£ £fil£ CAKAt. 

The scheme for the reconstruction of the Erie Canal 
which is now before the Legislature is not to be con- 
fused with that larger and more costly scheme which 
was reported to Gov. Roosevelt and received his strong 
indorsement. The improvement as contemplated in 
that report included the reconstruction of the canal 
throughout its entire length, the abolition of the old 
system of locks and the substitution in their place 
of a system of mechanical-lift locks at Lockport and 
Cohoes, which were to overcome the difference of ele- 
vation at each of these 
places in a single lift. The 
canal was to be dredged 
out to a full depth of 12 
feet throughout, and the es- 
timated cost of the whole 
improvement was $60,000,- 
000. 

When Gov. Odell came 
into office the canal prob- 
lem was probably the most 
important and pressing 
that came up for his con- 
sideration; and he made 
an early announcement of 
his belief that, owing to the 
strong opposition in the 
northern part of the State 
to the bill, it would be 
wiser to present a less am- 
bitious scheme than that re- 
ported under the Roosevelt 
administration, in the hope 
of obtaining, by way of 
compromise, a. grant for the 
immediate construction of 
the more essential features 
of the original plan, leav- 
ing the balance of the work 
to be carried out at a later 
date. The bill 
which is now 
before the Leg- 
islature has 
been framed 
in accordance 
with these sug- 
gestions. Brief- 
ly stated, it 
calls for an 
appropri- 
ation of $30,- 
000,000, which 
is to be de- 
voted to recon- 
structing the 
locks through- 
out the entire 
length of the 
canal, giving 
them a depth 
that will en- 
able them to 
accommo- 
date boats 
drawing 12 
feet of water; 
and the reloca- 
tion of the 
canal at one or 
two important 
points, and 
particularly at 
the easterly 
end of the 
canal in the 
neighbor- 
hood of Troy 
and Cohoes; 
and the dig- 
ging of the 
whole canal to 
a uniform 
depth of 9 feet. 
The locks be- 
ing rebuilt on 
the lines sug- 
gested in the 
original plan, 

the most important part of the work of reconstruc- 
tion would be accomplished, and it would only remain 
to excavate the canal to a depth to match that of 
the locks to bring up the whole Erie Canal system to 
the high standard contemplated during the Roosevelt 
administration. 

The most important change contemplated in the 
Odell bill is the relocation of the canal between Troy 
and Rexford Flats. By studying the accompanying 
map, it will be seen that at present the difference of 
elevation at this locality is overcome by means of nc 
less than sixteen locks of moderate lift, the locks 



being situated on the westerly bank of the Mohawk 
River. These "sixteens," as they are called by the 
canalboat men, are a source of great delay and not 
infrequent accident. The proposed improvement con- 
sists in canalizing the Hudson and Mohawk rivers 
from the Congress Street bridge in the city of Troy 
to a quarter of a mile above the present aqueduct over 
the Mohawk River at Rexford Plats, which is about 
two miles northeast of Schenectady. In detail, the 
location of the line between Congress Street and Rex- 
ford Plats is as follows: 




MAP OF THE £BIE CANAL, AND DETAILS OF THE PROPOSED BELOCATION AND RECONSTRUCTION 

BETWEEN TROY AND COHOES. 




By these locks the difference of elevation between the Mohawk and Hudson rivers is overcome. 



THE DOUBLE FLIGHT OF LOCKS AT COHOES. 

As shown on the map, there are two alternative 
routes proposed, one known as the Cohoes, and the 
other as the Waterford route. The first named follows 
generally the south branch of the Mohawk River. 
There is a lock on the westerly shore of 
the river at the point where it is crossed by 
the New York Central Railroad; the second lock 
lies on the same shore at the crossing of the river by 
the electric railway, while the third, fourth, fifth and 
sixth locks are located in the elevated ground on the 
easterly shore of the river at Cohoes. The Waterford 
route, which is the one that will probably be adopted, 



follows along the Hudson to the State dam opposite 
the village of Lansingburg, then swings around to the 
north side of the Hudson, and enters what is known 
as the fourth branch of the Mohawk, opposite the vil- 
lage of Waterford, and following this branch along 
the north end of Peebles Island, it passes westward 
on a tangent across the country, ascending the hills 
by a series of locks and entering the Mohawk River 
above Cohoes Palls. Prom the Falls the canal follows 
the Mohawk River to Rexford Plats. On this portion 
the locks and dams are as follows: 

Lock No. 1 is located at 
the south end of the present 
State dam at Lansingburg; 
Locks Nos. 2, 3, 4, 5 and 
are in the rocky cliffs on 
the east side of the Mo- 
hawk River opposite the 
city of Cohoes; Locks Nos. 
7, 8, 9 and 10 are in the 
Mohawk River between the 
Cohoes Palls and the Rex- 
ford Plats, and are situated 
at points where dams aro 
necessary in the river to 
maintain the water at a 
proper elevation. A dam 
will be built at a point 300 
feet above Cohoes Palls, at 
the saime level as the pres- 
ent dam of the Cohoes Hy- 
draulic Company, thus obvi- 
ating any damages to that 
company caused by diver- 
sion of water. The general 
plan between Cohoes Palls 
and Rexford Plats provides 
for the formation of a 
series of pools in the Mo- 
hawk River and the locking 
of boats arouni' the various 
dams. The 
dams proposed 
in the M o - 
hawk River 
are mainly of 
concrete, with 
crests of suf- 
ficient length 
to carry the 
flood flows of 
the river with- 
out seriously 
flooding, adja- 
cent property. 
One result of 
the building 
of the dams 
will be that 
during the 
close season of 
the canals, 
from the 1st 
of December to 
the 1st of May, 
extensive 
water powers 
will be avail- 
able at each 
of the dams. 
This power 
can be used by 
the State or 
leased to pri- 
V a t e parties 
for manufac- 
t u r i n g pur- 
poses, as no 
water is re- 
quired during 
those months 
for the opera- 
tion of the 
canal. During 
most years 
there will be 
consider- 
able water in 
the Mohawk 
River beyond 
the amounts necessary for operating the canal, which 
can be used for manufacturing purposes or the gen- 
eration of electricity for trolley lines or lighting pur- 
poses. 

The navigation of the proposed canal from Congress 
Street, Troy, to Rexford Plats will be steam, either 
by tugs or steam canalboats with consorts. 

Prom, Rexford Plats to Buffalo the proposed route 
follows the present line of the Erie Canal, except at 
a few points where a change in the location is neces- 
sary to ease sharp bends in the old alinement. At 
Cohoes the sixteen locks of the present canal are re- 
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placed by five locks; at Little Palls the four present 
locks are replaced by three enlarged locks; at New- 
ark, the three locks of the present canal are replaced 
by one lock, and at Lockport the present five locks are 
replaced by three double locks. These and other 
changes In the number and type of locks reduce the 
total number on the entire canal, from the Hudson 
River to Buffalo, from 71 to 44 locks, making a de- 
cided reduction in the time necessary for passage of 
boats between those points, and effecting, of course, a 
material difference in the cost of maintenance and 
operation. 

As we have already explained, the canal between 
Troy and Rexford Plats will lie almost continuously 
in the bed of the Hudson and Mohawk rivers, the 
change of elevation from one river to the other being 
secured by diverting the canal to the shore at suitable 
locations and building the locks in the rising ground. 
While the river presents more than sufficient width 
for canal purposes, it will have to be dredged to give 
the necessary depth. The section of the canal where 
it lies in the beds of the rivers will be 200 feet wide 
on the bottom, and must present at all stages at least 
12 feet of water. The section on the Erie Canal itself 
will be that which was proposed in what is commonly 
known as the Nine Million improvement of 1895-6, 
and is shown in the accompanying drawings. In gen- 
eral this section is 50 feet wide on the bottom, with 
?ide embankments of I14 to 1, and a depth of 9 feet, 
except over aqueducts and permanent structures, 
where 8 feet of depth is provided for. The proposed 
improvement includes the cost of additional water 
supply for the summit level between Utica and Syra- 
cuse, which is secured by building reservoirs on 
various streams that lie to ttfe south of the present 
Erie Canal. 

Prom an engineering point of view, the most inter- 
esting part of the proposed reconstruction is the 
splendid flight of locks which is to be built at Co- 
hoes to enable the canalboats to surmount the obstacle 
presented by the Cohoes Palls. The appearance of 
the locks is shown very clearly in the accompanying 
perspective view. The total difference of level be- 
tween the Hudson and Mohawk rivers of 121 feet is 



used very successfully in the Canadian canals. They 
are 47.8 feet high, and with a full lock there will be 
a total pressure against each leaf of the gates of 
607 tons. The gates are built of solid beams of tim- 
ber, thoroughly well bolted together. Each beam is 
keyed to the next succeeding one, and iron rods ex- 
tend through the whole from top to the bottom. 

The enlarging of the canal to a depth of 9 feet and 
the lengthening of the locks will make it possible to 
greatly increase the size of the canalboats, or barges, 
as they will then be called. Instead of the present 
boats, capable of carrying only 240 tons of merchandise 
or 8,000 bushels of wheat, the canals will accommo- 
date boats with a capacity of 800 tons or 30,000 bushels 
of wheat. Moreover, the time of transit from Buffalo 
to New York will be reduced from 430 to 400 hours, 
a saving of a day and a quarter, while it is estimated 
that the capacity of the canal will be increased from 
3 1-3 tons an hour to 8 tons, about trebling the ca- 
pacity. 




THE EELLEB SELF-SIABTING GASOLINE MOTOB 



overcome by three lifts of about 40 feet each, instead 
of the sixteen lifts which are necessary in the present 
canal on the westerly side of the river. The locks, 
which are built of concrete and masonry, are 328 feet 
long between the hollow quoins and 28 feet wide in 
the clear. The operation of locking is so well under- 
stood that it needs no detailed description here; but 
we may briefly state that the water Is led from lock 
to lock by gravity through culverts which are built 
in the solid masonry, one on each side of each lock 
and parallel to its axis. These culverts are of the 
arched type, 5 feet in width and 7 feet in height. The 
water is led from the culverts into the chamber by 
means of two cast-iron pipes on each side. These 
pipes are 2 feet in diameter and 8 feet in length. The 
water supply to the culverts is controlled by butter- 
fly valves at each end of the culvert. 

The passage of a barge through the locks is as fol- 
lows: After the barge has entered the first lock, the 
pair of miter gates behind it is closed, and the culvert 
valves are opened, allowing the water to flow from the 
first to the second chamber until it is at the same level 
in both. The miter gates separating the two chambers 
are then swung open, the barge passes through, the 
gate is closed behind it, and the second set of culvert 
valves is opened, repeating the process between the 
second and third chambers. These operations are re- 
peated until the barge has passed through the whole 
series. The gates are of the type wWch has be^U 



A SELF-STARTING GASOLINE MOTOB OF NOVEL 
DESIGN. 

The four-cylinder motor shown in the annexed il- 
lustration is the invention of Mr. G. Keller, of New 
York city. The motor is constructed somewhat simi- 
larly to a steam engine, and the adaptation of the prin- 
ciples of the latter to a gasoline explosive motor is 
the most interesting feature about it. 

The gas from the carbureter enters through the 
main inlet pipe, on which Is seen the throttle valve, 
and passes into each of the two valve chambers 
through simple, suction-lifted inlet valves, such as are 
found in any gasoline motor. It is then directed to 
one cylinder or the other by oscillating piston valves, 
the ports of which correspond with ports leading to 
the cylinders. These latter ports are also connected 
by the oscillating valves to the exhaust pipes seen 
at the bottom, when the pistons are on their up- 
strokes. 

The oscillating piston valves that make this con- 
nection are operated by eccentrics on the motor shaft. 
One of these can be seen beside the right-hand fly- 
wheel, while the connecting 
rod of the other, with uni- 
versal joint, is in plain 
view in the foreground. 
The sparking plugs are con- 
nected to two Splitdopf 
spark colls with vibrators, 
and the battery connections 
are seen on the base. 

The principle of operation 
of the motor is as follows: 
As the piston starts to de- 
scend, it begins to draw in 
a charge of explosive mix- 
ture. Electric sparks jump- 
ing across the gap at the 
spark-plug points continu- 
ously. Immediately explode 
this gas, which drives the 
piston down. On the up- 
stroke the burnt gas is ex- 
hausted, after which a fresh 
charge is drawn in and ex- 
ploded as the piston starts 
to descend a second time. 
Thus it will be seen that we 
have practically a two-cycle 
motor that does not com- 
press its charge. As the 
cylinders are four in num- 
ber, 4 inches bore by 6 Inches stroke, and as an Im- 
pulse is obtained every one-quarter of a revolution, 
the motor will develop between 3 and 4 horse power 
at medium speeds, and will have a nearly constant 
torque. By compressing the gas in a small compres- 
sor (which can be located in the base of the motor) 
and introducing it under pressure to the cylinder, the 
same power can be obtained as from four ordinary 
two-cycle cylinders of the same size. The motor is 
light for Its power, weighing complete about 150 
pounds. 

The motor, after it has been running a minute or 
two, can be stopped and started as often as desired, 
simply by switching off or on the electric current to 
the igniters. This was satisfactorily demonstrated to 
our representative by the inventor, who also ran two 
cylinders of the motor on gasoline and the other two 
on illuminating gas at the same time. 

The motor can, furthermore, be run by steam or 
compressed air, and when so run is very powerful. A 
steam carriage equipped with a motor of this type 
would have an advantage over the ordinary vehicle of 
that character, in that, if the boiler should burn out, 
the operator could still proceed by connecting the inlet 
pipe of the engine to a suitable carbureter, and switch- 
ing on the electricity to the spark coils and plugs. 

The Inventor has been four years in bringing the 
machine to its present state of perfection, and now 
makes it public for purposes of exploitation. 



A GAS-ENGINE FBICTION CLUTCH. 

There never has been a friction clutch absolutely 
faultless. The chief defects have been excessive cost 
of construction and inefficiency. The inventor of the 
friction clutch which forms the subject of tbe accom- 
panying engraving has endeavored to provide a device 
which is intended not only to overcome the difficulties 
hitherto experienced, but which is also certain, easily 
handled, clean, self-contained, cheap, automatic, anil 
self-adjusting. Arduous tests extending over some 
two years have demonstrated the efficiency of the 
clutch. 

The gas-engine clutch, as its name implies, is peculi- 
arly adapted for gas engines and clutch pulleys. In 
construction it comprises three principal parts — a 
crated disk or driver. A, con- 
taining the friction blocks; a 
pulley with a friction face- 
plate cast on the arms, to 
which the shell, S (Fig. 1), 
is secured by studs; and a 
starting plate or wheel, G. 

The disk or driver, A, is 
keyed to the driving shaft. 
The shell, 8, contains the 
worm gears, F, right and left 
hand screws, and wedge 
blocks, B, which work on the 
inclined planes of the friction 
plate, D. This plate is held 
tightly in place against the 
wedge blocks, B, by means of 
tv/o coiled springs (not shown), and is carried around 
by lugs in the inside of the shell, which lugs fit into 
notches, K, oh the edge of the plate. To the starting 
plate or wheel, <?, a worm sleeve, H, is attached, hav- 
ing a bevel end, which end is in contact with the be-, 
eled opening of the crated disk, as shown in the dia 
gram. 

The starting and stopping mechanism comprises a 
lever (not shown), on one end of which is a small 
brake-shoe, formed with a V-shaped groove, fitted to 
the edge of the starting plate or wheel, G. On the 
outer end of the lever a sliding weight is carried. 
By moving the weight inwardly toward the clutch, the 
brake-shoe is caused to drop away from and to release 
the starting plate, so that the plate and worm sleeve 
will revolve with the shaft. The worm now turns the 
gears, and the resistance of the gears draws the coni- 
cal end of the worm sleeve, H, into contact with 
the beveled opening of the crated disk. A, keyed 
on the shaft. This contact is sufficiently strong to 
turn the gears, F, and the right and left hand screws, 
thereby pushing the wedge blocks, B B, up inclined 




PABTIAL SECTION. 




THE PHILLIPS GAS ENGINE CLUTCH. 

planes, E E, gradually forcing the friction plate, D, 
into contact with the wooden blocks, 0, until the load 
is driven. The heavier the load the greater is the 
resistance of the gears; hence the conical end of the 
worm is forced into firmer contact with the beveled 
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opening in the crated disk, so that all the power needed 
to work the clutch is supplied. 

As soon as the speed of the wheel is brought up to 
the driving member (which is the crated disk contain- 
ing the friction block) the winding action of the worm 
sleeve ceases. Should the clutch slip, however, this 
winding action is automatically resumed. 

No manipulation is required to start the clutch. 
As soon as the sliding weight is moved in, the brake 
drops away from the starting plate. Thereby the worm 
is released, which then runs with the shaft and begins 
to wind up the frictions. In order to stop the clutch, 
the sliding weight is moved outward on the lever; a 
slight additional pressure stops the starting plate and 
worm. The gears thereupon begin to turn around the 
stationary worm, reversing the direction of the screws 
and drawing back the wedge blocks, thereby releasing 
the friction blocks and stopping the clutch. The driv- 
ing power of the device is claimed to be limited only 
by the strength of the material. The patents on the 
clutch have been acquired by Mr. Thomas Henry Smith, 
Jamestown, N. Y. 



THE MANUFACTURE OF STEEL BAILS. 

In the vast field of industry included in the opera- 
tions of the United States Steel Corporation, there 
is none of greater importance than the manufacture of 
steel rails. For not only does rail-making call for 
the services of a great industrial army, but the steel 
rail has contributed more than any other cause to the 
rapid weaving of that marvelous network of railways 
which now covers every State of the Union. Its high 
quality and skillful design have rendered possible the 
great increase in power, weight and capacity of Ameri- 
can engines and rolling stock, and a low cost of opera- 
tion which is the wonder and despair of European rail- 
road systems. 

The celebrated Edgar Thomson Works, which are 
devoted exclusively to the manufacture of steel rails, 
are situated on the Monongahela River, a few miles 
from the city of Pittsburg. Here some 4,000 men are 
employed night and day in turning out steel rails at 
the rate of 5,000 to 6,000 every twenty-four hours, the 
rails varying in weight from 25 to 100 pounds per yard 
and in length from 30 to 60 feet, the average rail being 
30 feet in length and weighing about 75 pounds to the 
yard. The 60-foot rail is something of a novelty, 
although it has been rolled in this length for several 
years. It is open to the objection that in northern 
States, where the range of temperature is large, the 
spacing of the rail-ends at the joints has to be so wide 
that It Is difficult to preserve an even and noiseless 
rail-joint; hence, the call for 60-foot rails comes 
chiefly from southern States, where the range of tem- 
perature is small. 

The first point of interest in these works is the 
stock-yards, which are laid out parallel with the long 
line of blast furnaces. -Here are to be seen huge piles 
of iron ore, coke and limestone. The iron ore is 
brought from the company's iron mines in the lake 
district, being carried in the company's own ships to 
Conneaut on Lake Erie, where it is transferred by 
special ore-handling machinery to trains of pressed- 
steel ore cars, in which it is hauled over the company's 
own road to Bessemer. The trainloads of ore are 
brought into the yard and run on to a trestlework, 
where the hopper bottoms of the 50-ton cars are opened 
and the contents dumped on the stock heap. The coke 
is brought in' from the great Connellsville coke region, 
and the limestone, which is used in the blast furnace 
for a flux, is brought from the quarries at Tyrone. 
As showing the scale on which the Edgar Thomson fur- 
naces are operated, it may be mentioned that there 
are in these works no less than fifty miles of standard 
gage track, and that in twenty-four hours' time there 
is consumed in the furnaces 200 carloads of ore, 175 
carloads of coke, and 75 carloads of limestone. 

The blast furnaces, of which there are nine, are 
massive cylindrical structures of brick and steel, each 
about 90 feet in height and of varying external and 
internal diameter. The mouth of the furnace has an 
internal diameter of 15 feet, which increases in the 
first 60 feet of its depth to a diameter of 20 feet, the 
increase being given to allow of an easy descent of the 
charge as it is reduced. The wall is 3 feet in thick- 
ness, and its weight is borne upon a circle of massive 
cast-iron columns. From its largest diameter the fur- 
nace tapers down to a diameter of 12 feet at the point 
where the hot-blast tuyeres are introduced, and from 
these tuyeres to the bottom of the furnace it is 
cylindrical in form, the diameter here being 12 feet 
throughout. The walls are built of brick with an 
outer casing of sheet iron and an inner lining of fire- 
brick. The upper 60 feet of the shaft is called the 
body; the lower, tapering portion, the bosh; and be- 
low this is the hearth or crucible, into which the 
molten iron collects and from which it is tapped oft. 
Id the earlier days of steel manufacture, the furnace 
ga?es were allowed to escape into the air, but now the 
mouth is closed by a cast-iron bell which is openetl 
only when a fresh charge is to be introduced. The 
confined gases are led from the top of the furnace by 



a large wrought-iron pipe, and conducted to a set of 
four hot-blast stoves, which are about 20 feet in diame- 
ter and 90 feet in height and have their interior 
filled with a mass of honeycombed firebrick. The hot 
gases are ignited at the base of the stove by the ad- 
mission of a proper amount of air, and the hot products 
passing through the firebrick raise it to a high tem- 
perature. When the proper degree of heat is reached, 
the gases are turned into the next stove, and the cold- 
blast from the blowing engines is turned in at the bot- 
tom of the heated stove, and passing up through the 
brick work, absorbs the heat therefrom, and issues 
at a temperature of 1,300 to 1,400 degs. Fah. 
The difference between the temperature of the cold- 
blast and the issuing hot-blast represents the heat 
which is saved from the gases and restored to the 
blast furnace. The heated air is introduced at the 
bottom of the blast furnace through a number of water 
cooled tuyeres. The raw coke, limestone and iron-ore 
are carried up to the charging platform of the furnace 
by means of electrically operated elevators, and the 
charging goes on continuously. Under the fierce 
heat of the hot-blast, the charge is maintained in a 
state of reduction almost to the top of the furnace, 
and when the material finds its way in the form of slag 
and molten iron to the bottom of the furnace, it is 
drawn away, the slag being tapped off from the top 
of the hearth and the molten metal from the bottom 
or crucible. From the time of putting a charge in at 
the top of the furnace to the time of drawing off the 
metal, is ordinarily about thirty hours. The slag is 
drawn off into trains. of massive iron ladles, which are 
mounted on trucks running on a broad-gage track. 
These ladles, which have a capacity of 10 tons, are 
nicely balanced on trunnions, and are easily tipped for 
unloading the slag, which is at present being used for 
filling in the low ground oh the property of the Edgar 
Thomson Works. 

The molten iron is tapped into 17-ton ladles, which 
are drawn in trains of five or six to another part of 
the works, where their contents are poured into the 
metal-mixers. These latter are large, oblong iron 
boxes, each of which has a capacity of 175 tons. The 
train of ladles is drawn on to a raised track, where 
each ladle in succession is brought opposite the mixer 
and its contents poured in. The object of the mixers 
is to bring the mass of molten metal to a uniform 
temperature and quality, since the iron from one fur- 
nace may vary from that from another. The mixers 
are kept full all the time, and the contents are con- 
tinuously being poured out by the tipping of the mixer 
into other 17-tcn ladles in which the mixed metal is 
carried to the Bessemer converters. 

The converter is a huge egg-shaped vessel built of 
heavy wrought-iron plate, lined internally with re- 
fractory materials and carried on trunnions, one of 
which is hollow and serves to conduct the air blast 
to the bottom of the converter. Here there are fifteen 
or twenty tuyeres of fire clay, each of which is per- 
forated with a number of %-inch holes. By this ar- 
rangement between 150 and 200 separate streams of 
air are forced up through the body of the molten metal 
during the process known as the "blow." The con- 
verter charge is about 15 tons. When the blast is 
turned on, the air rushes up through the body of the 
matal, and its oxygen combines with the carbon, 
silicon, manganese, etc., in the iron, the combustion of 
these elements serving to raise the temperature of the 
metal until it reaches the stage known as the "boil." 
The process is carried on for 15 or 20 minutes, until all 
the impurities are burned out and only pure, or prac- 
tically pure, iron remains. The blast is then shut off, 
and the charge is emptied into a 15-ton ladle. At the 
same time a certain amount of molten spiegeleisen is 
poured into the ladle with the iron, the proportion of 
spiegeleisen being such as to introduce into the metal 
the proper amount of carbon and manganese for the 
quality of steel rail that it is intended to roll. The 
ladle with its 15 tons of molten steel is placed on what 
is called the pouring stand, underneath which runs a 
small railway on which are trains of cast-iron ingot 
molds, each truck or car carrying two of the molds. 
The pouring ladle is provided with a nozzle and 
stopper in the center of its dome-shaped bottom, the 
discharge of the metal being regulated by a lever at the 
side of the ladle,, as shown in the accompanying illus- 
trations. The ingot molds are drawn by hydraulic 
power successively beneath the ladle and filled. After 
the ingots have set, the train of molds is hauled out 
to the yard and stripped, then the ingots are im- 
mediately taken to the pit-heating furnace, or the 
"soaking pits" as they are called, where they are 
heated for rolling Into "blooms." These ingots are of 
the proper composition of steel required for the par- 
ticular quality of rail which is being rolled, and they 
constitute what might be called the raw material of 
the rail-making department, an illustrated description 
of which will be given in a later issue. 



The curious ice caves of northern Arizona have been 
foand to be apparently inexhaustible mines of ice. A 
company has been organized to mine this ice. 



EUi>'lneerlng Notes. 

A method of utilizing boiler-furnace clinker adopted 
at some works near Rouen has the threefold advantage 
of turning to account a waste product, the cost of 
removing which is considerable, of separating for fur- 
ther use the particles of incompletely-burnt coal, ana 
of affording, with very little labor, a building material 
equal to brick or the best limestone. The treatment 
consists in a picking out of the coal particles, a break- 
ing for reducing the pieces to the size of a nut, mixture 
of the substance with slaked lime, molding the paste 
thus obtained into bricks, and finally their drying. 

When railroad tracks are laid over marshy ground 
or on an uneven roadbed, the fishplates become loos- 
ened, and the rails work up and down. This move- 
ment of the rails results in the battering of the ends 
and the rounding of the corners, thereby destroy- 
ing the rail, which must be discarded long before the 
body is worn out. For the purpose of preventing the 
battering of the ends of the rail, Mr. W. E. Coyan of 
Homestead, Penn., has devised a rail, only the ends 
of which are hardened. Mr. Coyan attains his result 
by treating the rails when hot with a case-hardened 
fluid, and then with a tempering fluid. 

Consul Winslow, of Liege, reports the discovery of 
a soft-coal basin at Asch, in the province of Limbourg, 
a few miles to the north of Liege. The coal much 
resembles that found at Westphalia, Germany. It 
contains from 18 to 20 per cent of volatile matter. 
The first vein was discovered at a depth of about 1,640 
feet, and between this and 1,968 feet five veins have 
been discovered, ranging from 2.6 to 6.6 feet. It is 
thought that this basin covers about 24,700 acres. A 
German company from Westphalia has begun to de- 
velop a mine, and the John Cockerill Company, that 
has extensive mills at Seraing and shipyards at Ant- 
werp, has decided to build large works in the basin. 

The experiments which the British Admiralty have 
been carrying out for some time past with the Tem- 
perley-Miller marine cableway, for coaling warships 
while traveling, have been attended with so much 
success that it has been decided to send the collier 
"Muriel," which was equipped with the apparatus spe- 
cially for these tests, to sea with one of the fleets. 
A cableway approximately 400 feet in length was 
stretched between the collier and the battleship "Tra- 
falgar," which took her in tow. While traveling at 
from seven to ten knots an hour the battleship was 
coaled at an average rate of thirty tons an hour. 
When the distance was decreased a maximum rate of 
forty tons an hour was reached. 

A new line of refrigerator steamships for service be- 
tween this country and Great Britain is to be estab- 
lished. The new line will be controlled by a British- 
American syndicate. The boats will run with weekly 
sailings from Bristol. One line will travel between 
Bristol and New York, a second between Bristol and 
Boston; and a third line between New Orleans and 
Bristol. The principal purpose of the third is 
to facilitate and expedite the transit of the Cali- 
fornian produce to the English markets. The rail- 
road runs from California to New Orleans will be two 
days shorter than to New York. Fruit will be carried 
over the Texas Paciflc & New Orleans Railroad. A 
great warehouse is being built at Bristol containing 
], 000,000 feet of space, capable of storing 12,000 to 15,- 
000 tons of general produce. Already an extensive 
cold storage plant has been erected. New docks are 
being constructed, and several improvements with the 
existing accommodation are being carried out, at a 
cost of over $5,000,000. This project is the outcome 
of the recent visit of the British manufacturers to 
this country. 

In view of the spirited competition British manu- 
facturers are encountering at the hands of foreigners, 
they are displaying a keen enterprise in drawing at- 
tention to their goods. During the present year there 
will be no less than flve industrial exhibitions held 
on a large scale in various parts of the country. Ow- 
ing to the coronation festivities, there will be a large 
influx of foreigners to Great Britain during the com- 
ing summer, and British manufacturers intend to avail 
themselves of such an opportunity to the fullest ex- 
tent. The largest and most important of these trade 
exhibitions will be that which is to be celebrated at 
Wolverhampton. It will cover ten acres of space for 
the display of exhibits, which are coming from all 
quarters of the globe. The exhibition will be modeled 
to a great extent on that recently held at Glasgow. 
The erection of two great central halls is now in prog- 
ress. One is to be of the Palais de I'lndustrie type, 
measuring 376 by 148 feet; and the other Is being built 
on somewhat similar lines to the Paris Trocadero, and 
covering 348 by 128 feet. These two buildings have a 
combined superficial area of some 100,000 square feet. 
Another important exhibition will be the Australasian 
Exhibition to be held at the Royal Exchange. The 
American Exhibition to be held at the Crystal Palace 
will occupy some 800,000 square feet, while in Ireland 
the Cork Exhibition, judging from the strong support 
it is receiving, promises to be a success. 
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(Correspondence. 



American Officers for American Slilps. 

To the Editor of the Scientific American: 

In your issue of January 25 I see an article upon 
"Scarcity of Officers in the Mercantile Marine," liable 
to occur by the increase of our navy, and a plea to 
facilitate the admittance and passing of candidates for 
officers' licenses. I beg leave to differ with the writer 
of your article in two regards, and at the same time 
note a protest against the facilities with which in some 
ports officers are "fabricated." 

First: In the United States mercantile marine you 
have now many good and able men who would gladly 
pass and become officers if the cause of my protest did 
not exist. 

Second: One or two years more in age demanded 
will not debar the young men of our country from 
adopting the profession, and will besides adapt them 
better to command subordinate sailors who have been 
following the profession for ten to thirty years. 
Also the risk of shipowners to place persons in charge 
of their valuable properties, not to mention the lives 
of passengers, will be lessened by having officers of 
the age of men. 

Now my protest: There are firms on the west coast 
of the United States (mostly British), and princi- 
pally in Seattle and Tacoma, who prefer officers of 
their own nationality on their ships, which happen 
also to be the larger and better ones. 

They or their British captains have imported and 
still import British subjects from Hong Kong, have 
them made United States citizens "to order," or have 
them swear to be born somewhere in the East and 
carried "home" to Great Britain at a tender age by 
their parents. 

The next move is to have these men make an appli- 
cation for a master's license on any ocean, unlimited, 
and get it signed by two shipmasters; this they take 
to the local inspectors with a letter of recommenda- 
tion, and although they can show no license of any 
inferior rank nor any proof that they sailed previously 
on any American vessel, are examined and receive 
illegally such superior master's license, and get forth- 
with employment from these English shipowners. Con- 
sequently the young men of the country and other 
good and capable American officers are debarred from 
positions which otherwise they might occupy. 

The Great Northern Railroad is building some very 
large boats now, and the writer knows of several offi- 
cers (British) of the N. Y. R., a Japanese line, who 
have been fabricated United States mercantile marine 
officers in Seattle, who have never sailed under the 
United States flag nor were born in the East and car- 
ried home when young, and who have applications in 
for positions on these steamers. If well recommended, 
they will perhaps take the places which United States 
citizens should occupy. 

The "Harbor," an association of United States 
licensed masters and pilots of steam vessels, 318-9 
Globe Block in Seattle, and the one in the Ferries 
Building, San Francisco, have for some time been 
fighting this nefarious business, but so far without 
apparent result; perhaps because not enough publicity 
has been given to the cases. 

Both harbors can give anyone much more informa- 
tion if desired. John Doorn. 

Yokohama, Japan, March 20, 1902. 

Tbe Extermination of ITIosqultoes and Prevention 
of malaria. 

BY HENRY CLAY WEEKS. 

The following are a few conclusions reached con- 
cerning the mosquito plague: 

I. Every mosquito found in a district is an indict- 
ment against the public spirit, the progressiveness, 
the intelligence or the persistence of the people of tho 
district, except in instances so rare as not to affect 
the statement. 

II. Every case of malaria, not a relapse or an im- 
portation into a district, is evidence of an avoidable 
crime against humanity in some or all of its interests 
and against the fair fame of some of the most beautiful 
sections of the land. 

III. That in greater degree than smallpox is malaria 
a crime, for the latter reaches more persons and its 
effects are more pervasive. Some high authorities are 
urging the imprisonment of smallpox patients as crim 
inals. 

IV. Mosquitoes are the intermediaries in spreading 
malaria between malarials and healthy persons. 

(The most recent of the now numerous confirmations 
of this thoroughly established conclusion comes from 
the progressive Japanese: a battalion of soldiers in 
Formosa was completely protected from mosquitoes for 
161 days during the malarial season. It entirely 
escaped the disease. An unprotected battalion at the 
same place had 259 cases of malaria. The New York 
Times, commenting on the case, emphasizes the neces- 
sity of beginning energetic campaigns against mosqui- 
toes in every place where malaria is prevalent. In- 
deed, to do so is a duty rather than a need. Malaria 



is a most insidious disease, even in its milder forms, 
and the annual toll which it has exacted from hu- 
manity has been enormous. To conquer it would be 
to increase several times the habitable portion of the 
earth's surface.) 

V. That to improve a section by banishing malaria 
and in many other ways, mosquitoes must be extermi- 
nated. 

These conclusions, it is considered, are deducible 
by all minds open to conviction who have the oppor- 
tunity of reading a book just issued by the North 
Shore Improvement Association, whose membership at 
present extends from Lloyds Neck to Sands Point, 
L. I., New York. At great expense, for the last six 
months, a committee of this association has been work- 
ing indefatigably upon the subject of exterminating 
mosquitoes from their territory, following out the pur- 
poses of the association, as shown in its name. Sev- 
eral specialists have been engaged 'nd have prepared 
exhaustive reports on the conditions and the 
methods and cost of relief. A map 41 x 58 
inches, showing the danger points of the terri- 
tory and the kinds and extent of mosquitoes 
found, has been made from actual surveys 
and from latest government authority; Prof. N. S. 
Shaler, of Harvard University, has reported on the 
marine marshes and related subjects; Prof. Davenport 
and Mr. Lutz (biologist), of the University ci Chicago, 
each with an assistant have made an entomological 
survey, and an engineer in economics has made a 
complete examination of the 75 square miles to de- 
termine methods, etc. The results, together with a 
brief account of the successful Center Island (Oyster 
Bay Harbor) work, are now in the shape of a printed 
report of 125 pages, with accompanying maps, which it 
Is the intention of the committee to shortly place in 
the hands of the representative persons and societies 
of the district. 

Dr. L. O: Howard, the Chief Entomologist of the 
Department of Agriculture, has i'<>ad and endorsed the 
plans, and his letter to the committee is inserted as an 
introduction. 

It is the flrm belief of the writer, gained from actual 
experience, that this most charming section of Long 
Island can be freed from mosquitoes within a year 
and that — what is even more important — malarial dis- 
eases can be successfully driven out as a result, to- 
gether with other material benefits as explained in the 
reports. 

As the time, however, for beginning action for this 
season's relief is at hand, a few practical suggestions 
for domestic situations, not fully covered by the 
book, are given here: 

1. Each season's crop of mosquitoes comes from a 
very comparatively few gravid females which hiber- 
nate in cellars, under the covers of cisterns and cess- 
pools and like warm places. Every single one of these 
destroyed means a proportionate reduction in the out- 
put. If all could be destroyed in a given section In 
the early spring it would be practically free. The sug- 
gestion is for each householder to give an hour, at 
once, to this work. The fumes of petroleum are de- 
structive. Place some in a cup and hold it beneath 
them and they will fall into it stupefied. If they are 
at the ceiling fasten the cup on a stick. In cesspools 
and cisterns spray a cupful along the sides and ceiling 
of each. If difficult to get at the cesspool pour a larger 
quantity down the waste pipes, enough to create destruc- 
tive fumes. Spray all sheltered places where any pests 
are seen or suspected. Kill every one that is seen early 
in the season. 

2. By or before May 1 there should be thrown into 
the cesspools and cisterns (or rain barrels) about a 
half pint of kerosene (for the largest surfaces). It is 
safe to declare that the mosquito seeking water wherein 
to lay eggs will find an entrance into 99 out of every 
100 such places claimed to be tight. This should be 
repeated until September 15, and later if warm, at least 
every two weeks. Thus at a cost of a little attention 
and an outlay of less than ten cents for oil, each 
householder may do his or her share to reduce the pest. 
The report emphasizes the fact that each house is re- 
sponsible for the mosquitoes that infest it and its 
neighborhood, also that oil need do no damage to the 
water of cisterns and rain barrels. 

3. The splendid work that has been done by the 
authorities in the eastern hemisphere and to a limited 
extent on this, in eliminating mosquitoes and with 
them malaria, contemplates the destruction by officers 
of the law of all useless receptacles of water, as old 
cans, pans, open bottles and the like on private and 
public grounds. And this work is what is necessary 
at once to be done by the town boards of health or 
other officers in this or any district. 

4. Other work pertaining to individuals or ofllcials, 
as clearing drains, etc., is indicated which could be de- 
ferred to May 15 if the season keeps cool. 

5. The larger work of abolishing breeding places in 
marshes, of draining ponds, pools, streams, roadsides 
and the like are all thoroughly treated. 

It is hoped that the philanthropic publication of the 
North Shore Improvement Association will lead many 



communities to take up this work and carry it forward 
until public interest demands that this shall become a 
public work as much as the extirpation of any other 
plague. 



Autoiiiobiie INeivs. 

Out of the twenty -seven entries received by the Long 
Island Automobile Club for its 100-mile endurance run 
on the 26th, fourteen are for gasoline carriages, twelve 
for steam, and one for electric. It is expected that 
many more entries will be made, and it is probable 
there will be altogether some fifty automobiles in 
the run. From present indications, it would appear 
that the gasoline and steam types are to be about 
evenly represented, while the electric vehicle will only 
be upheld by two or three pioneers in long-distance 
work. 

The inhabitants of Porto Rico seem well inclined to 
the automobile, a machine which, until recently, was 
almost unknown there. An agent of an automobile 
company states that he has been able to sell some 
$20,000 worth of vehicles to Porto Ricans. According 
to the Automobile Magazine, the vehicle in the Philip- 
pines promises to play an exceedingly prominent part 
in the development and cultivation of our recent pos- 
sessions. 

An automobile made in Paris, which serves a mine 
in Peru 11,166 feet above sea level, had to be subdi- 
vided into parts not weighing more than about 66 
pounds each, so that they could be carried on mules' 
backs. Three times a week the vehicle makes a run 
of 12 miles between the mine and Tarica, on gradients 
frequently attaining 1 in 8, states the Auto-Velo; and 
at first some difllculty was experienced through water 
boiling at 185 deg. Fah., on account of the altitude. 

A new type of pneumatic tire for automobiles called 
the "Martin" has been undergoing severe tests in Eng- 
land. A car with its wheels equipped with it has 
been running between London and Brighton. Even 
upon light vehicles, the strain upon the tires is very 
severe, causing incessant trouble. One salient feature 
of the Martin pneumatic tire is that the inventor dis- 
penses with the inner tube, which is responsible for 
the majority of tire mishaps. The Martin tire con- 
sists of a band built up of a road surface of thick 
rubber, with inner layers of fabric and thin coatings 
of rubber, the whole vulcanized together. This band 
is moulded to an arch shape and becomes a tire in con- 
junction with the felly of the wheel, to which it is 
fastened by flanges on either side gripped together by 
bolts passing through the wooden felly. When these 
bolts are tightened the cover is 'gripped on each side 
between the flanges and the felly, establishing an air 
seal, the security of which is increased by the fact that 
the flanges and fellies are both serrated. By this 
means the tire is held very flrmly to the rim, and it 
cannot creep. It will be immediately realized therefore 
that it is not a handy tire to remove for repairs, but 
the severe trials to which the tire has been subjected 
during the runs between London and Brighton prove 
that a genuine puncture is very unusual, and as there 
is no inner tube, internal troubles cannot arise. An- 
other strong recommendation is that it does not roll, 
and it is resilient. 

A motor omnibus service is to be inaugurated in 
Birmingham, England. Experiments with a self-pro- 
pelled vehicle of this character were made a short time 
ago to ascertain the speciflc points which should be 
incorporated to render a motor omnibus satisfactory 
and reliable with, at the same time, a minimum 
weight. The result of these trials has been the de- 
signing of an entirely new car and motor, the only 
outside mechanism being the Hans-Renold driving 
chain. The vehicle will be capable of seating six- 
teen passengers inside and six out, with seats for 
the driver and the conductor. It will be fltted with an 
adjustable cover, which may be removed in fine, sum- 
mer weather. The seats will be set obliquely across 
the car, a gangway being left down the center, and 
each seat will be armed off. The engines, of 20 horse 
power, are suited for petrol, heavy petroleum, or com- 
pressed gas, or a combination of these fuels, but the 
projectors intend to burn heavy oil in conjunction 
with coal gas, as heavy oil is of great caloriflc power, 
is considerably cheaper than petrol, and has a high 
flash point. The machinery is thoroughly protected 
from mud and dust, and the four-cylinder engine is so 
arranged that the reciprocating parts are balanced 
and vibration avoided. Each of the four cylinders is 
under separate control, and the gearing allows for 
about ten combinations. The engine is water-cooled, 
and the exhaust from it may be optionally used for 
heating the interior of the vehicle in cold weather. 
The car is supported on the driving wheels by meais 
of a balanced beam spring, with a view to le-ssning 
vibration, thus enhancing the comfort of the passen- 
gers and diminishing the wear and tear. Solid rub- 
ber tires are provided to the wheels, and the omnibus, 
which has a. total weight when fully loaded of about 
three and a half tons, is designed to travel at twelve 
miles an hour. 
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A CANAL EXCAVATOB FOB JAVA. 

Messrs. Smulders, the well-known dredger engineers 
of Amsterdam, have recently completed the construc- 
tion of a large canal excavator for the Netherlands 
Colonial Department for the irrigation works of the 
Solo Vale, Java, Danish East Indies. This excavator, 
a model of which is at present on view at the Paris 
Exhibition, is designed to excavate to a depth of 16 
feet below the rails along which it travels. If the 
exigencies demand it, however, it can be operated with 
a jib, when its range becomes 36 feet in width by 15 
feet in height. It has been specially constructed to 
work the peculiar soil of Java, which somewhat re- 
sembles a marl. When dry this earth is exceptionally 
hard, almost solid like rock, but when wet it is ex- 
tremely sticky. It will be immediately realized, there- 
fore, that excavation in such soil is a difBcult opera- 
tion under any conditions, and in order to satisfac- 
torily perform the work the appliance has been con- 
structed of unusual strength. The teeth to the buckets 
are not only provided with sharp points, but are also 
supplied with a sharp cutting edge, so that the marl 
may be readily disintegrated, whether it be hard and 
dry, or wet. When the soil is wet and sticky, the 



of which carry three wheels each, while the fourth has 
only two wheels, but in place of the third wheel is 
supplied with two small wheels which can be em- 
ployed as an additional support if necessary. The 
frame is suspended on springs, and is also fitted at 
each end with buffers and coupling chains for the at- 
tachment of the ballast wagons. The excavator 
travels upon a track, the gage of which is 71.16 inches 
and consists of three rails, two of which are laid at 
a gage of 44 inches. The staff necessary to control 
the excavator consists of the engineer, fireman, and a 
man to operate the buckets and to load the wagons. 



Assyrian Statuettes, Analysis of IHetal. 

M. Berthelot has lately made a series of analyses of 
the metal contained in a number of the statuettes of 
the Louvre, especially those belonging to the Assyrian 
collection, and has given his results in a paper read 
before the Academie des Sciences. It was found neces- 
sary to bore out the statuettes at the base so as to fix 
them upon a support, and this afforded a certain quan- 
tity of metallic powder which M. Heuzey, the arch- 
iBologist, gave to the author to be analyzed. The first 
of these statuettes represents a woman sustaining a 



lead, 17.0; sulphur, 2.3, with a little iron. This con- 
firmed the preceding analysis, with slight differences. 
The surface layer contained carbonate of copper, with 
oxidized lead and iron. Thus the statuette consists 
mainly of an alloy of 1 part lead and 4 parts copper 
with considerable sulphur, which no doubt came from 
the native mineral used. This composition contrasts 
with that of the ancient statuettes of Goudea and Our- 
Nina, which consist of nearly pure copper, and differs 
also from a figure of the date 2200 which was pre- 
viously analyzed and found to contain nearly pure 
copper. This led to a re-analysis of this latter, with 
metal taken from the center of the figure, and it gave 
copper, 95.7; iron, 3.1; sulphur and oxygen, 1.2 parts, 
showing that it was nearly pure copper. The next 
analysis was made upon a Babylonian figure of un- 
known date. It represented a priest or divinity, 
bearded and wearing a tiara, holding an animal on its 
breast. The metal was of a reddish color, and the 
metallic powder obtained seemed to be mixed with 
carbonate of lime. The analysis gave the following 
proportions: copper, 79.5; tin, 1.25; iron, 0.8; oxygen, 
9.75; carbonate of lime, 8.3 parts. This metal was 
very much oxidized. The author next analyzed the 
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teeth of the buckets are apt to become clogged, but the 
marl is easily discharged from the buckets when in 
this condition. 

The excavator travels along a broad railway track, 
so that the buckets may be brought to bear upon any 
point that the engineer may desire to excavate. The 
appliance is supplied with four engines: 1, the main 
engine for actuating the bucket chain; 2, the engine 
for propelling the excavator along the railway track; 
3, ihe engine for hauling the ballast wagons; 4, the 
engine for raising and lowering the bucket arm. 

The maximum capacity of the excavator is about 30 
buckets per minute, which is equivalent to a displace- 
ment of about 4,000 cubic feet of earth per hour. Of 
course, the excavating capacity depends upon the con- 
dition of the soil upon which it is working, but from 
the trials a speed of from 20 to 30 buckets per minute 
can generally be maintained. 

The body of the excavator consists of two heavy 
longitudinal built-up girders, connected by transverse 
beams, between which are fixed auxiliary longitudinal 
girders. The upper face of the frame is covered by a 
roughened plate at a height of 3 feet 6 inches above 
the ground. This frame rests upon four axles, three 



basket upon her head with both arms, and measures 
eight inches high, The lower part of the body is cov- 
ered with a garment upon which are a number of 
inscriptions. The body has no legs, but terminates in 
a point. This kind of figure has been a current type 
from the time of Goudea down to that of the king 
Rim-Sin, covering a period of twenty centuries. The 
figures seemed to have served as amulets which were 
buried in the foundations of edifices. The present 
specimen bears the date of Bour-Sin, a Chaldaean ,king 
of the city of Our, near the 26th century B. C. Its 
color is copper-red and it presents a double layer of 
incrustation on all parts of the body; the first layer 
is superficial, of greenish color, and is scaled off in 
places, while the second is deeper and more uniform, 
of a reddish color. Several analyses of the metal were 
made, the first upon a powder extracted at 1% inches 
deep in the vertical axis, which had a reddish-white 
metallic look. This gave, for 100 parts, copper, 76.0; 
lead, 18.1; sulphur (in considerable proportion), iron 
and oxygen, 5.9 parts. As this composition was unex- 
pected, the author made a second analysis of a com- 
pact fragment, reddish in color, detached from the 
tail of the statuette, and found copper, 77.4 parts; 



metal taken from the pedestal of a small Babylonian 
bull having the appearance of bronze, with silver in- 
crustations. It contained the following: copper, 82.4; 
tin, 11.9; iron, 4.1; oxygen and residue, 1.6. The 
metal is thus an ordinary bronze with a considerable 
proportion of iron. It will be seen by comparing these 
alloys, which have the same appearance of a reddish 
metal, that their composition shows a great diversity 
as soon as a date below 3000 B. C. is reached. This 
diversity results in part from the nature of the mineral, 
but the additions of lead and tin are intentional. 
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The electric fan, which does yeoman's duty during 
the hot days of July and August, is found to be no 
less serviceable in winter. The purpose, to be sure. Is 
totally different. It is found that by placing a fan 
in a store window, frost is prevented from covering the 
glass, by reason of the constant circulation of heated 
air. Patents have been taken out on a split-tube ar- 
rangement, which is to be placed at the bottom of the 
pane of glass, and so connected with a fan as to dis- 
tribute a current of hot air over the surface of the 
glass. But the ordinary electric fan is said, to answer 
just as well. 
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INSECTS IN WINTER. 

BY S. PRANK AARON. 

HE winter torpidity of 
insects and of other 
cold-blooded animals 
is a subject of consid- 
erable interest, about 
which we know very 
little. Writers have 
for the most part 
taken it up in a gen- 
eral way or have given it little mention. The student 
becomes at once impressed with the wide difference 
between torpidity and the hibernation of warm-blooded 
a,nimals. He finds the latter only a prolonged and 
more profound sleep, the former a living death which 
may be quickly thrown off and as quickly resumed 
with the changes of temperature. 

Insects in the preparatory stages — the egg, the larva 
and the pupa — are entirely immune to cold. They have 
little or no internal heat to counteract it. The same 
is true of those in the imago or perfect stage, so long 
&s their sexual functions have not been completed. I 
have proved by repeated experiments that insects 
may be subjected to extremely low natural or artificial 
temperatures, so stifHy frozen that their legs and wings 
■can be snapped off as in the dried specimens; yet after 
-a few minutes' exposure to external heat their vital 
activity was thoroughly restored. 

When, however, my experiments were made with 
those that had mated and females that had laid their 
•eggs, the attempt to restore them often failed, because 
such specimens had exhausted their vital forces and 
would soon have died in any temperature. When a 
number of ants are artificially frozen and then warmed 
by external heat, some of them will return to life and 
activity, while the rest are found to have been killed. 
The same results follow in experiments on insects 
•of all orders and of all sizes. 

When, therefore, insects in the perfect stage seek 
hidden retreats in which to pass the winter, under 
loose bark or protecting leaves, or in the crevices of 
wood, their object is not to find shelter from extreme 
■cold, but from the crushing effects of ice and snow, 
and especially from the prying search of birds and 
other enemies. There would be far less chance for 
these refugees to survive till spring if most of the 
birds had not migrated southward. 
But we still have with us during 
the season of frost and storm the 
quail and the grouse, scratching 
for insect food in the loose earth 
and among the leaves; the wood- 
pecker and the nuthatch, exploring 
with their sharp bills and sharper 
eyes the crevices of wood and hid- 
ing places under bark; the jay, the 
chickadee, the purple finch and 
the winter wren, searching every- 
where. 

A ray of winter sunshine and a 
breeze that tempers the frosty air 
often call forth the long-dormant 
insects from their snug retreats. 
When we wander afield on a bright 
winter day we sometimes see those 
gay rovers, the Vanessa antiopa 
butterfiy, the Grapta, the Atalanta 
or the yellow Colias sunning them- 
selves on rocks and logs, or flitting through the leaf- 
less woods. Let but a chill wind spring up or a pass- 
ing cloud obscure the sun, and they vanish as quickly 
as they came, seeking the nearest friendly shelter. 
When at last spring fairly returns they are ready for 
mating, ere long to die when the chief object of their 
existence has been accomplished. 

In houses warmed by wood flres, an occasional stick 
or log laid near the stove is seen to be swarming with 
ants which were not vis- 
ible when the wood box 
"Was replenished. These 
little fellows had been hi- 
bernating in crevices of 
the wood made by the bor- 
ings of beetle larvse, and 
they have now come forth 
in answer to the genial 
warmth. House flies, too, 
are occasionally revived 
by heat; but generally 
they perish early in the 
fall from a white fungus 
growth peculiar to them, 
leaving only a few to. lin- 
ger in their familiar 
haunts during the early 
"Winter. 

Some of the seemingly 
feeblest and most perish- 
able forms of insect life 
surprise the observer by 
their ability to hibernate 
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and to thaw out quickly under the influence of genial 
rays. The gnats and midges, those merry dancers in 
the sunlight, come forth to greet the winter's sun, 
not only in our milder latitude, but even in the long 
winters of the far and frozen North. 
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gun in a day. As each gun weighed 42,000 pounds, 
the problem of reducing it to smaller pieces had also 
to be met. A barricade was built over the pieces, and 
under this the segments were broken into small frag- 



Ceutenary of tlie British Steanisliip. 

Pew centenaries are better deserving of commemo- 
ration within the United Kingdom than the centenary 
of steam navigation. And it was just in the close 
of March, 1802, that the "Charlotte Dundas," the flrst 
steamer ever employed for practical purposes, began 
to tow barges on the Forth and Clyde Canal. Steam 
vessels had been tried on Dalswinton Loch with suc- 
cess as early as 1788, but they were not intended for 
use, only for experiment. There were only one or 
two dreamers, like William Symington, the engineer of 
the "Charlotte Dundas," and Henry Bell, who built the 
"Comet" in 1812, who had any idea that steam naviga- 
tion could ever be turned to practical use. 

The owners of the Clyde and Forth Canal promptly 
took steps to stop the running of 
the "Charlotte Dundas," lest her 
wash should injure the banks of 
the canal, and it is even on rec- 
ord that James Watt, the true in- 
ventor of the steam engine, 
threatened William Symington 
with legal penalties if his en- 
gine should prove a success. So 
the first application of steam to 
the conveyance of cargo by 
water ended in financial ruin to 
the man who had invested his 
all in it. 

The first passenger steamer 
was not much more successful 
from a financial point of view 
than the first steam tug. Henry 
Bell applied for aid to the gov- 
ernment of the day in order that 
his idea that warships could be 
driven by steam might be prac- 
tically tested. It was in 1800, 
when a steam battleship in the 
hands of Nelson might have 
done much. But no help came 
from the government. Nor did private capitalists 
think that there was anything to be made by applying 
steam to the transport of passenger vessels. So 
Henry Bell struggled on as best he could, and in 1812 
the first passenger steamer appeared on the Clyde. 
She took her name, the "Comet," from the great comet 
of 1811. She proved that steam navigation was pos- 
sible for passenger boats, but she ruined her owner, 
v/ho died impoverished at Helensburgh, on the Clyde, 
in 1830. 

♦ » » . ♦ 

BREAKING UP 15-INCH CAST-IRON GUNS. 
A few months ago a considerable number of old 
cannon were sold at the Mare Island navy yard, the 
largest being 15-inch, smooth-bore Dahlgrens. They 
were made of cast iron for use in the civil war. The 
problem of reducing these guns to fragments of con- 
venient size to be : marketed was a difficult one. At 
last the contractors devised an ingenious scheme. 
Rows of holes were drilled longitudinally by a gang- 
drill, as shown in our engraving. The guns were 
jacked up on roller bearings, so that they could be 
easily turned to drill the next row of holes. The 
holes were one inch in diameter and about 7 inches 
deep; fifteen were drilled at once. After drilling one 
set of holes, the drill was shifted endwise about 4 
inches, and the second set of holes was drilled. The 
holes were 4 inches apart, and the rows 8 inches apart. 
A 30 horse power electric motor was used to operate 
the drill. After drilling, the guns were split open 
with steel wedges. Two men were able to open one 
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WINTER'S DAY. 

ments. Sticks of nitroglycerine powder were inserted 
In the holes and fired. In this way the g"dns were 
broken into quite small pieces. 








Austria's Caaal Scheme. 

Of exceptional importance is a measuiE for a new 
system of canals which has just been adopted in Aus- 
tria. According to Mr. Carl B. Hurst, United States 
Consul General at Vienna, "this undertaking will do 
more than anything yet enacted in Austria to promote 
the commerce of the country. It will not only bring 
the various provinces into closer touch, but will also 
afford the cheapest freight connections with Germany 
and Russia." 

The measure provides, first, for a canal from the 
Danube to the Oder; second, for a canal from the 
Danube to the Moldau, near Budweis; third, for a canal 
from the Danube-Oder canal to the upper Elbe, and 
fourth, for a canal from the Danube-Oder canal to the 
Vistula and to some navigable portion of the Dniester. 
There will be about one thousand miles of navigable 
waterways, v/hich will be constructed by the State 
with the co-operation of the provinces, districts and 
towns, and especially of Vienna and Prague. The con- 
tributions of the municipalities and provincial authori- 
ties can be made either by single payment or in annual 
installments, or through the erection of certain works, 
such as harbors, docks or streets leading to them, or 
through the cession of land or water rights. 

The work of construction will begin at the latest 
during 1904, and the entire system will be finished 
within twenty years. The cost of construction, in so 
far as it will not be covered by contributions, is to be 
met by an issue of four per cent tax free government 
bonds, redeemable within ninety years. The govern- 
ment is empowered to issue these bonds to an amount 
not exceeding $50,750,000 during the period of construc- 
tion, from the year 1904 to 1912, and the money thus 
raised shall be used only in building the designated 
waterways. For the expense after 1912 due provision 

will be made by law. The 
entire cost of construction 
is estimated at $152,150,- 
000, and the canals will be 
designed to admit boats up 
to six hundred tons bur- 
den. 



BREAKING UP IS-INCH CAST-IRON GUNS. 



Only the girls in a tele- 
phone exchange in New 
York city and the oflScials 
of the telephone company 
know what a vast amount 
of business is transacted 
in the American metropo- 
lis by telephone. In New 
York and its suburbs about 
120,000 telephones are 
in use, more than in all 
France. These 120,000 
telephones are used in 
ringing up the central sta- 
tions about 426,000 times 
a day. 
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Klectrical Notes. 

M. Edward Branly, the well-known French electri- 
cian, who has long been interested in the problem of 
wireless telegraphy, has now perfected a device which 
it is stated will considerably develop communication 
by this means. It is called the improved Branly 
radio-conductor. The Branly coherer is already em- 
ployed in wireless telegraphy, but the value of the 
new device, is the important discovery that any two 
pieces of metal, provided one of them be polished or 
oxidized, will serve all purposes of the tube. Any 
metal will suffice for this object. The result has even 
been secured with a common needle. The new radio- 
conductor consists of a horizontal plaque of polished 
steel connected with one pole of the circuit, on which 
rests a small metallic tripod connected with the other 
pole, the three points of the tripod being oxidized. 

An ingenious electric switch for crossovers of road 
surface railroads has been devised by Messrs. S. Dixon 
& Sons, electrical engineers of Leeds, England. Th? 
feature of the invention is the simultaneous auto- 
matic adjustment of crossovers on the rails and over- 
head wires of an electric system, the object being 
achieved by means of a small switch conveniently 
placed in front of the driver of the car. The switch is 
connected by ordinary electric wires with the trolley 
head, and is so arranged that when passing a con- 
venient position in front of the crossovers to be 
moved, by merely turning the switch the points on 
both rails and the trolley wire overhead are opened, 
while a second contact after passing the crossover 
closes them. The necessary batteries for the circuit 
are inclosed in a box beside the track. The con- 
trivance, which is extremely simple in mechanism, is 
also fitted with a hand lever, which in case of any 
breakdown in the electrical equipment can be used 
to set the crossovers and overhead switch by one 
movement. The cost of the equipment is about $500 
for each set of crossovers. 

A comprehensive idea of the remarkable develop- 
ments of electrical traction in England, especially in 
London during the past two or three years, may be 
gathered from the fact that whereas last year Parlia- 
mentary powers were sought for an expenditure of 
$200,000,000 on tramways in the United Kingdom, this 
year the capital required for the proposed tubes, trams, 
and trains in London alone represents an outlay of not 
less than $250,000,000. The possibilities of electric 
surface railroads in the English metropolis may be 
gathered from the fact that the London United Tram- 
ways, with 16 miles only in operation, carried in 
twelve months 35,000,000 passengers; while in the 
same districts in which this street railroad is in opera- 
tion, there are now under construction 42 miles, and 
new extensions are proposed of 15 miles, making a 
total, with tubes and light railways, of 94% miles. 
Hitherto one of the greatest obstacles to electric prog- 
ress in Great Britain has been the discouragement 
presented on the one hand to scientific and manufactur- 
ing skill, and on the other hand to financial enter- 
prise, by illogical legislation. This "prejudice against 
electric traction, however, has now been overcome, 
and Parliament is seeking to encourage its develop- 
ment as a solution of the problem of housing the 
working classes, by affording rapid transit facilities 
between the city and the suburbs. At the present time 
the capital invested in Great Britain in electric light, 
power and traction is $4.30 per head of the population, 
in Germany it is $2.50, and in France $1.64. 

For some time past pressure has been brought upon 
the. English government for the establishment of di- 
rect telephonic communication between London and 
Brussels, similar to that already existing between Lon- 
don and Paris, but it has hitherto proved unavailing, 
since the distance was considered too great between 
the English and Belgian coasts for laying a submarine 
telephone cable. Now, however, all difficulties in this 
direction have been surmounted, and a cable is being 
manufactured for spanning the North Sea. The work 
is being carried out for the British postal department, 
who are working in conjunction with the Belgian gov- 
ernment. It is anticipated that the laying of th^ 
cable will occupy • about six weeks, if the weather 
is propitious. The cable, which will be the longest 
submarine telephone cable in existence, will run from 
St. Margaret's Bay, near Dover, to La Panne, a point 
near Ostend, fifty-six miles distant. At Brussels, by 
means of the exchange, facilities will be made for a 
person in London to ring up a correspondent in any 
town in Belgium with the ease with which it is now 
possible to talk between the English and French capi- 
tals. Except on rare occasions, when there is heavy 
weather in the Channel or through some other cause 
of defect, persons talking over the wire between 
London and Paris can hear one another as distinctly 
as if they were in one room together, and the authori- 
ties state that there is no reason why it should not 
be the same in the case of Antwerp and Brussels. 
Should this attempt prove successful, preparations 
will be made for connecting London with other Euro- 
pean cities by telephone. 



AN ACETYLENE WIRELESS TELEPHONE APPARATUS. 

The accompanying illustrations represent a new ap- 
paratus for the making of experiments in .light-tele- 
phony. In all such apparatus selenium is used, which 
possesses the remarkable property of varying in elec- 
trical conductivity with the amount of light to which 
it is exposed. 

Fig. 1 represents the transmitting apparatus, con- 
sisting essentially of a gas-fiame manometer, m, by 
means of which the rays of an acetylene light, f, con- 
centrated by the condensing-lens, I, may be varied in 
intensity. These differences of light intensity, which 
correspond exactly to those of the sound-waves of the 
human voice, transmitted through the speaking-tube, s, 
are sufficiently pronounced to infiuence the conductivity 
of a selenium cell, included in the circuit of a tele- 
phone receiver, which reproduces the sounds of the 




Fig. 1.— THE TRANSMITTER. 

voice. In other words, as the light varies with the 
acoustic waves, the selenium cell is so affected as to 
cause the current flowing through its circuit to fluctu- 
ate, thus giving rise to vibrations of the diaphragm of 
the telephone receiver, which in turn produce acoustic 
vibrations. 

In order to reproduce the sounds transmitted by the 
speaking light, the receiving apparatus shown in Fig. 
2 is used. The vital part of this apparatus is a con- 
cave mirror of German silver; a selenium cell, S; a 
battery, B; a polarized relay, R; a signal-bell, G; and 
two telephone-receivers, T. 

In experimenting with these two pieces of apparatus, 
the transmitter is so placed that the parallel pencils of 
light emerging from the condensing-lens are caused to 
fall upon the concave mirror of the receiver. Since 
the selenium cell, S, is mounted in the focus of this 
mirror, it will be influenced in the manner we have 
described. The relay will, therefore, be energized and 
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Fig. 2.— THE RECEIVER. 

will influence the circuit of the bell, O, thereby giving 
a signal. The bell will ring only during the period in 
which the rays from the condensing lens fall upon the 
concave mirror, and will cease its ringing when the 
telephone receiver is removed from its hook, which 
occurs because a contact spring cuts out the bell and 
closes the telephone circuit. Every word that is spoken 
into the tube, s, of the transmitting apparatus can now 
be distinctly heard in the telephone-receiver. When the 
receivers are hung up, the transmitter is ready to 
send another message. 

This set of apparatus is particularly well adapted for 
the demonstration of selenium telephony, whenever it 
is impossible to employ the Simon speaking-arc light. 
We are indebted to Messrs. Clausen & Von Bronk, Ber- 
lin, for our information. 



Pels That Have Become Pests. 

The farmers in the vicinity of Wilkesbarre, Pa., 
have reason to regret their kindheartedness. During. 
the winter — which is said to have been colder even 
than the proverbial one which the old resident tells- 
about — many sparrows and crows were either frozen. 
or starved to death. Moved by this sad condition, 
many farmers fed the birds in the morning and 
evening. This charity, begun by a few, soon spread, 
until it became the fashion throughout the farming 
region to feed the birds. During the winter the pro- 
miscuous feeding of half-starved birds was a source 
of delight to children. Now there is a different tale 
to tell. So accustomed have the birds grown to the 
daily meals, free from all searching on their part, that 
they now flll the farmyards seeking food. Open barns, 
are invaded, and wheat disappears in large quantities. 
The birds perch on the clotheslines on washing day, 
walk into the houses, and are now so tame that at- 
tempts to drive them away are not seriously taken. 
When spring planting begins more trouble may be 
expected. It looks as if some slaughter of the birds 
may be necessary. 



Peculiar Currency. 

The currency of Abyssinia is somewhat varied, t» 
judge by an account given of it by Count Gleichen 
in his story of the mission to Menelik, and reprinted 
by Popular Science Monthly. 

For standard money the people of Abyssinia use 
the Maria Theresa 1780 dollars, but for small change 
a very different coin is resorted to. This is no other 
than a bar of hard crystallized salt, about ten inches- 
long and two and a half broad and thick, slightly taper- 
ing toward the end. Five of these bars go for a dollar 
at the capital. 

People are very particular about the standard of 
flneness of the currency. If it does not ring like 
metal when struck with the finger-nail, or if it is- 
cracked or chipped, they will not take it. It is a. 
token of affection when friends meet to give each other 
a lick of their respective amolis, and in this way the 
value of the bar is decreased. 



A New Comet. 

Dr. William R. Brooks, Director of Smith Observa- 
tory and Professor of Astronomy at Hobart College, 
has discovered a new comet. The position of the 
comet at the time of discovery was right ascension, 
22 h. 55 m. 40 s.; declination north, 29 deg. 12 min. 
From a telegram received at the Harvard College Ob- 
servatory, a later observation gives the position, right 
ascension 23 h. 8 m. 10 s. ; declination north, 27 deg. 
25 min.; hence it follows that the comet has a daily- 
motion in right ascension of -|-12 minutes, and in declin- 
ation — 2 degrees. The direction is southeasterly to- 
ward the sun. Amateur astronomers will find this 
comet in the northwest corner of the great square of 
Pegasus, traveling diagonally across the constellation. 
The Harvard description states that the comet Is 
"brightish, with tail." Prof. Brooks now has a record 
of having discovered twenty-three comets. 



The Current Supplement. 

The leading article in the current Supplement, No, 
1373, is an interesting description of a new Canadian 
iron and steel plant, which is illustrated by six half- 
tone engravings and which describes the most im- 
proved modern method of making steel. Airships just 
now are very much in evidence; for that reason an 
article by Mr. Stuart-Bruce on war-balloons, is 
timely. The automobile section of the Supplement is 
represented by an illustrated description of the recent 
Leipsic automobile show, as well as by a discussion of 
alcohol as a motive agent. Carroll D. Wright, who is 
probably the foremost American statistician, describes 
the working of the Department of Labor. Randolph I. 
Geare concludes his interesting illustrated serial ar- 
ticle, "From Raft to Steamship," with a description of 
modern steam navigation. The consular notes and 
selected formulas will be found in their usual places. 

m * • t im 

Santos-Dnmont and Edison. 

One of the first visits of Santos-Dumont was paid to 
Thomas A. Edison, at his Orange laboratory. Accord- 
ing to the daily press, the chief topic discussed was 
the provision of a light motor for the young Brazilian's 
airship. Edison is said to have remarked that he never 
gave his attention to the airship, for the reason that 
it seemed to him of no commercial practicability as yet, 
and that he concerned himself only with inventions of 
commercial promise. 



A Record-Breakins: Week for Ihe Patent Office. 

The Official Gazette for April 29 breaks all records 
for the number of patents illustrated and claimed. The 
record has. been held up to the present time by the 
issue of the Gazette for April 29, 1890, in which the 
number of patents shown was 618-. By a singular 
cnincidPTTp- bith of ti^pse remarkable issues bear the 
samp monthly date. The new record Is 700 patents- 
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BOMAN FOBTTS EXCAVATIONS. 

Among the Interesting discoveries which have been 
made in the Roman Forum under the direction of the 
eminent archseologist Boni, are the Sanctuary and the 
Fountain of Juturna. As shown in the engraving, the 
Sanctuary is composed of a small temple or edicule 
built of brick and oriented north and south. The front 
was ornamented with two marble columns (one of the 
bases still remains on the left) which sustained an 
architrave; upon the latter is engraved the name of 
the divinity to which the edicule was consecrated. 
The remains of the architrave, with its inscription, 
IVTVRNAE . SACRARIUM, may be distinguished in 
the rear, where it has been placed. In front is a cir- 
cular well with a well- 
head of marble, orna- 
mented with an elegant 
cornice. On the front of 
the well-head is an in- 
scription showing that the 
well had been consecrated 
to Juturna by Marcus Bar- 
batius Pollio. This per- 
son, according to Prof. 
Vaglieri, is the same one 
who .occupied the position 
of quEestor to Lucius An- 
tonius in 41 B. C. and who 
has been mentioned by 
Cicero. In front of the 
well is a marble altar 
which has a sculptured re- 
lief on the front, with the 
figures of Mars and a fe- 
male divinity, Juno or 
Venus. Prof. Marucchi 
thinks that the scene rep- 
resents Juturna saying 
farewell to her brother 
Turnus, according to the 
legend of Virgil. 

Another important dis- 
covery is that of the Foun- 
tain of Juturna. The vic- 
tory of Tusculum is sup- 
posed to have been an- 
nounced to the Romans by 
Castor and Pollux, who 
watered their horses in this 
spring, which flowed in the 
Forum near the slopes of 
the Palatine, and which 
the ancients called the 
fountain, or even lake, of 
Juturna. In making the 
excavations, M. Boni has 
brought to light this foun- 
tain, so dear to the Ro- 
mans for its historic sou- 
venirs and also for the 
salubrity of its waters. 
As seen in the engraving, 
a spacious rectangular 
reservoir built of tufa 
(opus reticulatum) of the 
time of the Republic in- 
closes the spring. In the 
middle is a rectangular 
pedestal, and the whole 
was faced with plates of 
marble. The water con- 
tinues to flow, and is al- 
ways clear and cool; it is 
led oft by a small opening 
at the side, through which 
it flows into a conduit. 
The fountain was origin- 
ally roofed over, and here 
were found several objects 
of great interest. The flrst 
of these is the altar seen 
in the rear, which has 
sculptured on its four 
sides Castor and Pollux, 
Jupiter with his scepter 
and thunderbolts, Leda 
and the swan, and a female 

figure (seen in the engraving), evidently a goddess, 
who holds a long torch, very probably Diana Lucina. 
Ill fact, the relation between Diana and the fountain 
of Juturna is well known. The position of the spring 
also contributed greatly toward the choice of the place 
where the Vestal virgins guarded the sacred fire. A 
statue of Bsculapius, life size, of white marble, was 
also found; it was placed here on account of the 
salutary qualities of the water of the spring. V bust 
of Jupiter, of white marble and very well preserved, 
was also found, and a fine horse's head of Pentelic 
marble, no doubt an original work of an artist of the 
fifth century B. C. It must have belonged to a group 
w^hich represented Castor and Pollux with their horses. 
The head is full size, and fragments of the body of the 



horse, including the fore-feet, have been found. An- 
other discovery was that of a torso of Apollo in Greek 
marble of the archaic style, but evidently a Roman 
imitation of the time of Hadrian. Near the Fountain 
of Juturna was established a public station, known as 
the statio aquarum, from which the distribution of the 
water to the city was controlled. Several inscriptions 
which have been found here speak of this station. 



Neiv Fields for Trade In the Congo. 

About 1,200 miles up the Congo a large river named 
the Lomami enters the river from the south. It is one 
of the largest Congo tributaries, says the New York 
Sun. The population along most of the river is very 
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BECENT DISCOVEBIES IN THE BOMAN FOBUM. 

dense, but the stream is so far inland, almost in the 
heart of the continent, that until recently no efforts 
have been made to begin trade with the natives. 

About two years ago the Company of the Lomami 
was formed in Belgium to place steamers on this 
river, found stations, or factories, as they are called, 
on its banks, and begin to sell cottons and other goods 
of Europe in exchange for rubber, ivory and other 
products. Thus far six factories have been built and 
a thriving trade is now in progress. 

The station or factory of Ilambi is the company's 
chief post, where its business ofiices are situated. A 
dock has been built here where steamers may be re- 
paired, and a carpenter shop and brick yard are in 
operation. The natives around this post are peaceful 



and friendly, and trading relations have been estab- 
lished with them. 

A little farther up the river is the factory of Yank- 
wamu, surrounded by tribes who are frequently at 
war with one another, but are at peace with the whites, 
a considerable number of them having already begun 
to gather rubber to sell at the station. 

The factory at Yahisuli is in full prosperity. The 
population in this district is exceedingly dense and 
of a turbulent character, but all the natives are eager 
to procure European merchandise and gladly labor to 
procure products which they may exchange for the 
things they desire. 

The building of the factory at Yanga was very diffi- 
cult because the remark- 
ably dense population was 
at first hostile. The people 
in all the large villages 
deserted their homes upon 
the arrival of the whites, 
fleeing to the tribes of the 
interior; since then, how- 
ever, they have made 
friends with the agents 
of the company, and they 
as well as natives who 
live many days' journey 
from the factory, are now 
collecting rubber to sell 
to the whites. Another 
factory has been estab- 
lished on the Lombo, 
tributary of the Lomami, 
two days' march from 
Yanga. Steamboats can 
ascend the Lombo as fa; 
as the factory. The lasi 
station is at Bena-Kamba. 
the southern limit of the 
concession. 

Throughout this long 
stretch of the Lomami the 
vast forests abound with 
rubber vines. The natives 
did not know that caout- 
chouc had any value and 
have never gathered it 
before. The newly opened 
district will add greatly 
to the rubber resources of 
the Congo. 

The company is opening 
a number of rubber plan- 
tations in which it has set 
out a great many vines. 
All of them are thriving, 
and the prospects are that 
rubber plantations will be- 
come a large feature of the 
caoutchouc trade on the 
Lomami. 

For three months in the 
year during the dry season 
the river is low and navi 
gation in parts of it is im- 
possible. At all ether 
times steamers can easily 
reach all the stations, and 
there is besides a good 
land route connecting 
these new centers of trade. 
It is interesting to hear 
of the beginning of com- 
merce in a region which 
not long ago was wholly 
given over to barbarism. 

»-»-« 

liauneliing of tlie 
"BBrry." 

On March 22, the tor- 
pedo-boat destroyer "Bar- 
ry" was launched at Phila- 
delphia. The "Barry," 
which is the last of the 
three swift torpedo-boat 
destroyers built by Neafle 
& Levy for the govern- 
ment, is 245 feet long by 23 feet beam, with powerful 
triple-expansion engines. Her speed is intended to be 
30 knots. The quarters for the crew will accommodate 
about a hundred men, while light and rapid-flring guns 
will compose the batteries. 



It seems that the much-talked of power, canal from 
the Niagara River at La Salle to Lockport will prob- 
ably be dug. The necessary charter was secured in 
1894 by the Niagara, Lockport and Ontario Power 
Company. The estimated cost of the hydraulic canal 
is $6,000,000. Its total length will be 12 miles. At 
Lockport there is a 240-foot fall, and 100 feet more 
to Lake Ontario, 12 miles, so that power can be de- 
veloped all the way to the lake. 
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EECENTLY PATENTED INVENTIONS. 
Ag:ricuUural Implements. 

PLANTER AND CULTIVATOR.— J. R. 
Jones, Jackson, Miss. The frame of the im- 
plement is provided with wheels arranged in 
tandem. The advance wheel is so shaped as 
to form in the ground a concavity in the cen- 
ter of which is a groove, for the reception of 
seed, and the rear wheel is so constructed that 
it will press the earth or fertilizer to and not 
upon the planted seed. The forward end of 
the frame is adjustably supported on wheels 
so shaped as to direct the earth toward the 
longitudinal center of the implement frame. 

CORN-HARVESTER.— J. L. Locke, Beat- 
rice, Neb. This corn harvester is of that 
class which gathers the ears from standing 
stalks, and it consists of a corn harvesting at- 
tachment which may be applied to any farm 
wagon without interfering with its carrying 
capacity. It also includes a husking device, 
a conveyer for husked ears, and means for 
directing the husks to a receptacle. 

BEET-HARVESTER.— M. W. Palmer, Ham- 
ilton, Mich. The machine cuts the tops from 
the beets, clears a path for the cutter In ad- 
vance of the operation of cutting, raises the 
beets to the face of the ground in the rear of 
the topping cutters, clears them of dirt, and 
deposits them on the ground where they can 
be readily picked up. 

JOINTER FOR PLOWS.— II. Traeger, Au- 
burn, Wash. The invention provides a jointer 
for plows arranged to form a good joint be- 
tween adjacent layers of the turned over 
ground to throw the trash and sod the op- 
posite way from which the plow turns it, so 
that when the jointet is attached to a right- 
hand plow, for instance, it throws a narrow 
strip of sod or trash to the left, while the 
main portion of the ground is turned over to 
the right. 



Apparatus for Special Purposes. 

SOLAR HEATING APPARATUS. — M. de 
la' Garza, Chihuahua, Mexico. The appar- 
atus enables the rays of the sun to be utilized 
for heating purposes, thereby saving the cost of 
fuel and obtaining a high degree of heat with 
cleanliness and without injurious action on the 
articles which are being cooked. It compi'ises 
a swinging frame mounted in a main frame. 
Lenses on the swinging frame concentrate the 
heat rays on vessels mounted to swing in a 
frame relatively horizontal to the swinging 
frame. 

APPARATUS FOR MIXING WORT AND 
YEAST AND AERATING THEM. — M. Wall- 
EHSTEiN and H. H. Freund, New York, N. Y. 
The invention has for its object to provide a 
simple, efficient apparatus which will thoroughly 
mix yeast and wort and at the same time inject 
pure, filtered air into them. The device com- 
prises a cylindrical containing vessel and a 
perforated disk free to slide therein. A manu- 
ally operated tube provided with an air-inlet 
extends through the disk and is rigidly secured 
thereto. A pair of agitating screw blades of 
opposite pitch are mounted on the tube, and 
are free to move in opposite directions When 
the tube is operated. 



ribs on which the steam "-^ts, whereby motive 
force is produced. 

TRACTION-ENGINE DRIVING-WHEEL.— 
K. R. Leehart, Lucas, Iowa. By an im- 
proved construction the calks on the driving- 
wheel may be instantly projected or with- 
drawn from the rim, so as to meet the re- 
quirements of increased tractive effect on 
muddy and icy roads, or be as quickly with- 
drawn before passing over a bridge, so as to 
do no damage to the flooring, thus saving much 
time and expense. 

BOILER-TUBE CLEANER.— C. T. Demar- 
EST, Hackensack, N. J. This improved boiler- 
tube cleaner is adapted to thoroughly cut the 
soot or scale clean from the interior surface 
of the flue without much physical exertion on 
the part of the operator. The flue cleaner 
comprises a horizontal head provided with a 
number of spaced cutters projecting from the 
front and rear ends thereof. These cutters are 
braced by V-shaped webs connecting them with 
the main body at the head. 

HYDRAULIC MOTOR.— J. G. Gelly, Paris. 
Prance. The reciprocating hydraulic motor 
operates automatically without the interme 
diary of any distributing mechanism, thus ren- 
dering the construction of the apparatus ex- 
tremely simple. The motor is adapted for erec- 
tion in either a vertical, horizontal or In- 
clined position. 

ROTARY ENGINE. — I. V. Ketcham, Brook- 
lyn, N. Y. The engine may be driven by a 
fluid pressure of. any sort, but is best adapted 
for operation with steam. Two cylinders and 
valve chests are employed. The two circular 
pistons are fastened to a shaft in common to 
both. The peripheries of the pistons are formed 
with steam pockets oppositely disposed in the 
respective pistons. In operation one piston 
and its valve stay inactive, while the other 
piston and valve are in operation, and when 
the movement of the engine is to be reversed 
the active piston is arrested and the formerly 
inactive piston put in operation. 



Dies and Tools. 

ROLLER-DIE. — II. Herden, Wellsboro, Pa. 
The invention provides a new and improved 
roller die for shaping metal plates and bars 
according to a predetermined design without 
danger of fracturing the metal plate or caus- 
ing undue abrasion, drawing, or elongation. 
The roller die is particularly serviceable in 
forming triangular and other projections on 
heavy metal plates. 

CUTTER-HEAD. — N. Bly, Crownpoint, N. Y. 
The cutter is adapted for woodworking and is 
arranged to permit convenient and quick ad- 
justment of the knives for forming tongues 
and grooves oi* for dressing the sides of heavy 
material and to prevent breaking of the edges 
of the material in f ron t of the knives, thus 
insuring a clean cut and considerable saving 
of lumber. 

DIE FOR COVERING TUBES.— P. H. Friel, 
Kenosha, Wis. The invention affords means 
for covering a tube with a metal casing. Thi-ee 
blocks are employed in the die. The first block 
has a hole through it which is open along 
the upper surface of the block. Two adjust- 
able folders are situated at this opening, one 
projecting outwardly, and the other extend- 
ing into an opening through the second block. 
The third block has a plain, round hole adapted 
to flatten down the curled edges of the jacket. 



Elertrical Apparatus. 

ELECTRIC ARC LAMP. — R. Froment, Paris, 
France. The carbons are normally held together 
by a spring. A solenoid is employed to hold 
them apart when the current is turned on. 
The tension of the spring and the attraction of 
the solenoid are so arranged as to keep the 
carbons at a constant distance apart, thus in- 
suring an absolutely fixed light. 



Hardn'are. 

CURTAIN-FIXTURE. — C. E. Baur, Crlp- 

plecreek, Colo. This fixture is adapted to 
receive vertical and lateral adjustment of its 
members, so as to compensate for differences in 
the length of a curtain or of its supporting 
rod. A slotted bracket plate is employed at 
each side of the window, the plate having ser- 
rations along its front surface at the slot. A 
washer is seated on the serrations and encir- 
cles a headed bolt slidable in the slot. A 
sleeve on the bolt is seated against the 
washer, and is held thereto by a nut on the 
end of the bolt. The sleeve is provided with 
a laterally extended socket piece which receives 
the curtain rod. Lateral adjustment is made 
by a nut which encircles the rod and is 
screwed to the socket piece. 

NUT LOCK. — A. T. Wilson, Chicago, 111. 
The nut has a bore near one side intersect- 
ing the threaded aperture, which contains a 
compression spring at the bottom, and a dog 
bearing thereon. On the side next to the 
threaded aperture, the dog is provided with 
teeth which normally engage and lock the 
thread of the bolt. To unlock the nut the 
dog is depressed, thus presenting a flattened 
portion in place of the teeth. A detent shaft 
holds the dog in an unlocked position. 



tlve position, and arranged to effectively pre- 
vent a shuttle diverted from its straight cross 
across the ways from flying upward out of the 
shed. It thereby insures the personal safety 
of an attendant, the arrangement being such 
that the weaver at any time can swing the 
guard out of the way to gain access to the 
warp threads and the reed. 

TYPEWRITER.— W. J. Thompson and P. 
Becker, New York, N. Y. The typewriter em- 
bodies a flexible type form mounted for rotary 
movement to locate the type for impression 
and arranged with certain devices for flexing 
the type to effect impressions, spacing the 
characters impressed, and effecting other re- 
sults necessary to and advantageous in the 
operation of the machine. 



medical Apparatus. 

SKIASCOPE.— K. A.'MOTT, Avalon, Mo. The 
instrument is used for examining and testing 
the visual power of a person, and is arranged 
to permit of quickly bringing a single lens or 
any desired combination of lenses into proper 
position for viewing one eye of a patient, at 
the same time relieving the other of undue 
strain. 

COMBINED FACE-STEAMER AND IN- 
HALER. — H. C. Karpenstein, Brooklyn, N. 
Y. The invention affords an apparatus for pro- 
viding a spray of heated vapor, and is de- 
signed to enable the patient or physician to 
readily vary the nature of the vapors and to 
direct them as desired. It comprises a stand- 
ard which supports a spray at one side and a 
vaporizer at the other. The spray head is ad- 
justable, being mounted on a tube which tele- 
scopes with the vapor supply tube. At the 
top of the sliding tube a medicating pan or 
cup may be placed whereby the steam or vapor 
may be laden with perfume or medicine. 



or the low-speed gear in action through back- 
pedalling. A brake-operating arm is likewise 
carried by the hub of the rear wheel and is 
also brought into action by back-pedaling. 

DRAFT-EQUALIZER.— II. Hendricks, Kin- 
brae, Minn. The device is adapted to even up 
the draft exerted by a team of five horses, one 
of which may walk in the furrow while four 
horses may walk in the stubble if the equalizer 
is employed on the plow. Connected to one 
end of a primary lever is a doubletree and 
at the other end is fulcrumed a secondary 
lever to which is secured at its inner end a 
singletree and at its outer end a doubletree. 
The levers are so arranged, as to position of 
fulcrum and length of arms, as to equalize the 
draft. 

END-GATE-ROD FASTENER.— W. A. Day, 
Clay Center, Neb. This improved end-gate-rod 
fastener is simple and durable in construction 
and arranged to securely hold and lock an end- 
gate-rod in place, and also permits quick unlock- 
ing and removal whenever it is desired. 

FOLDING CARRIAGE.— C. E. Fanning, 
Davenport, Iowa. Mr. Fanning has invented 
a new and improved folding baby-carriage 
which can be quickly extended for use or read- 
ily folded into a comparatively small space 
for conveniently carrying it about, especially 
up and down narrow stairs or in hallways, 
street cars, etc. 



Eln^ineering Improvements. 

ENGINE. — W. D. LiNSCOTT, Piedmont, So. 
Dak. This engine, which is particularly 
adapted for use in connection with steam, 
comprises a number of rotary pistons at- 
tached to a common shaft and fitted within a 
cylinder-like casing. The casing and piston 
are provided with certain peculiarly formed 



IHacliines and Mecltanical Devices. 

WOOD-TURNING MACHINE. — W. T. Jones, 
New Westminster, Can. The machine is prac- 
tically automatic in its operation and is adapted 
to act upon a plurality of spool-blocks, ar- 
ranged in axial line, so that they will be simul- 
taneously and finally ejected as finished spools. 
DRIVING-GEAR.— J. C. Woody, Mount Ver- 
non, Ind., W. R. Danley, Denver, Colo., W. IJ. 
Young, Rocky ford, Colo. The invention re- 
lates to treadle power for actuating small ma- 
chines, such as sewing machines, coffee mills, 
and the like, and provides a new and im- 
proved driving gear which is very effective in 
operation and arranged to directly actuate the 
machine to be driven and to support the same 
on the main frame. 

DELIVERY - TABLE FOR PRINTING- 
PRESSES. — E. M. Howell, Denver, Colo. This 
delivery table, used in cylindei' printing presses, 
is arranged to permit of ..^:iveniently and 
quickly adjusting the jogger-boards for prop- 
erly piling the printed sheets of any desired 
size. 

BEATING-ENGINE.— R. A. Jones, Pitts- 
field, Mass. Certain new and useful improve- 
ments are made in the beating-engines of paper- 
making machinery which insure a proper circu- 
lation of the pulp oi- stock when the vat is be- 
ing omptied. and assist the pulp or stock to the 
discharge pipe without the use of manually ac- 
tuated rakes now generally employed for push- 
ing the stock to the discharge pipe. 

TURNING DEVICE.— G. H. Hildreth, 
Seattle, Wash. Mr. Hildreth has invented a 
novel device for turning and shouldering 
masts, spars, posts and analogous articles. 
The wood is turned in a tank filled with 
water. The floating of the log upon water 
renders its weight practically nil and also 
lubricates the bearings or centering devices 
at the points where friction is likely to occur. 
SIITTTTLK-(;UARI) FOR LOOMS.— J. P. 
Langj], Passaic, N. J. The invention provides 
a new and improved shuttle guard, actuated 
from the lay to move into an active or inac- 



Plumbing Improvements. 

PIPE OR MAIN.— W. S. CoRBiN, Johnstown, 
N. Y. The invention is an improvement in 
pipes and mains having for an object to pro- 
vide a novel construction whereby to form a 
cover for the joint between pipe sections to 
prevent leakage. Each pipe section has a bell 
at one end fitting over the end of the next 
section to which is secured a ductile sealing 
jacket, also bell-shaped, which fits over the 
bell-shaped mouth-section. Clamping bands 
secure the parts together. 

AIR-CHAMBER FOR PUMPS. — J. E. Spon- 
SELLER and G. Fenno, Hoisington, Kans. This 
invention provides an improved air-chamber for 
pumps and pipe-lines, which can be conven- 
iently arranged at any point of the pump-pipe 
above the cylinder, can be made of any desired 
length and diameter, will assure an even flow 
of water, and will obviate the recoil of the 
water in the pumping-pipe at each stroke. A 
cylindrical casing is coupled to the pipe line. 
The upper coupling is threaded to receive the 
upper pipe line and the upper end of a central 
pipe section, the tapered lower end of which 
fits tightly into the lower coupling. The cent- 
ral pipe is perforated near its lower end for 
the passage of water entering into the casing. 



Kailivay Contrivances. 

ANGLE - COCK . ADJUSTER FOR AIR 
BRAKES. — W. S. De Camp, of Chillicothe, 
Ohio. In the ordinary brake system a train 
pipe runs from end to end of the car and ter- 
minates at each end in an angle-cock to which 
a flexible hose, that connects the train pipe 
between the cars, is secured. The angle-cocks 
are ordinarily coupled up by hand. Mr. De 
Camp provides a means whereby the engineer 
may, from his locomotive, adjust any or all 
the angle-cocks to the open or cut-in position. 
The pneumatic angle-cock adjuster is designed 
to be operated by an increase of air pressure 
in the ti'ain pipe over and above a normal 
pressure of 65 pounds. 



Vebtrles and Tlieir Accessories. 

BICYCLE. — N. E. Brown, Aitkin, Minn. 

The bicycle is arranged to allow of riding the 
machine in the usual manner and can be 
quickly changed to give the rider a forward 
and backward canter of the body with an im- 
pelling and resisting impulse, producing a very 
novel and exhilarating motion. 

FIFTH-WHEEL.— S. E. Bangs, Booneville, 

Ark. The object of the invention is to pro- 
vide a fifth wheel so constructed that the 
body of the vehicle will maintain a horizontal 
or level position and prevent jar while the 
front axle is on an angle caused by one of 
the wheels passing over a large obstruction. 
This is accomplished by providing a ball and 
socket connection between the bolster and the 
front axle. 

CHANGEABLE GEAR FOR BICYCLES. — H. 
F. Maynes. Corning, N. Y. The invention 
aims to provide, in a changeless driving mech- 
anism for bicycles a means for changing the 
gear and consequently the speed, and further 
to provide means for bringing the changeable 
gear into action as a brake. The hub of the 
rear wheel is provided with independently- 
acting gears, one gear being for high speed, and 
the other for low speed. The drive-shaft 
which is adapted to drive the hub of the rear 
wheel carries two gears also, one meshing 
with the high speed gear and tne other with 
the low-speed gear of the hub. Means are 
provided for bringing either the high-speed 



miscellaneous Inventions. 

SIIO^^-CASE.— A. Reinle, Baltimore, Md. 
In the construction of all-glass show-cases, it 
becomes desirable to connect the glass in such 
a way as to avoid any interference with the 
neat appearance of the case. Mr. Reinle pre- 
fers uniting the plates together with cement. 
A metallic layer overlies the uniting cement 
and adheres to the inner surface of the glass, 
so that the case will present the appearance 
of having a silver or gilt layer at the point 
of contact of the glass plates. 

MAIL-BAG CRANE.— C. J. Nordvall, 
Evanston, 111. This mail-bag crane is light 
yet strong and durable, and in its construc- 
tion old railway rails may be utilized. The 
bag is held by spring clips between two bars 
pivoted to the standard. The catcher on the 
mail car by engaging the mail bag will release 
it from the supporting bars, permitting the 
lower bar to fall and strike against a plate, 
thus moving a tripping device rearward and 
allowing the upper bar to drop out of the way 
of other passing trains. 

MEANS FOR PRESSING, PERFORATING 
AND CUTTING GLASS IN SHAPES.— A. J. 
Nash, New York, N. Y. The invention pro- 
vides means whereby at one operation a sheet 
of glass may be pressed and parts cleanly re- 
moved, so that various openings of any de- 
sign may be produced in the sheet and the 
openings may be filled with material of differ- 
ent character and color, and so also that the 
particles removed may be utilized for tiling or 
for analogous purposes. 

LAMP-LIGHTER AND MATC I EXTIN- 
GUISilEK. — W. R. Cain and Olive B. Kane, 
Port Jervis, N. Y. The match is inserted in a 
tube in the lamp or lantern, and as its outer 
end is depressed, the head of the match is 
brought into contact with a short arm which 
yields sufficiently to permit the head to travel 
along its under surface in contact with the 
serrations thereon, by which friction sufficient 
to ignite the match is produced. 

VAPOR-GENERATOR.— M. Castelnau and 
C. Thialon, Paris, France. Most of the gen- 
erators of instantaneous vaporization made up 
to the present time comprise capillary pass- 
ages, so that they become rapidly obstructed 
and are very difficult to clean. These inven- 
tors have discovered that calefaction and in- 
stantaneous vaporization can be produced with- 
out the help of capillarity, and they have 
constructed a vaporizing element having a 
large inner duct and no capillary passages 
whatever. By a novel process the requisite 
element is formed, which consists of a block 
of hard steel in the interior of which is pro- 
vided a duct bent back on itself three times 
over and of which the ends open out on one 
and the same surfaces. 

FIRE-ESCAPE.— W. R. and N. B. Cain, 
Port Jervis, N. Y. A chain or rope is em- 
ployed for lowering persons to the ground 
and passes through a drum or casing secured 
to the wall of the building. The rope oper- 
ates an automatic brake mechanism whereby 
the descent of the persons is regulated. 

CIGAR-MOISTENER AND PRICE AND 
BRAND TICKET. — S. Strauss, New York, N. 
Y. The moistener is adapted for attachment to 
cigar boxes, and when in position will be held 
over the cigars, yet out of contact with them. 
A clamp-support is provided, upon wJiich the 
moistener is pivoted, enabling a person to 
quickly move it out of the way. The upper 
face of the moistener may be utilized as a 
label or ticket indicating the name, character, 
and price of the citjars in the box. 

COLLAPSIBLE BOX. — H. H. KiNSEY, Shos- 
hone, Idaho. The box comprises a bottom, end 
pieces having hinged connection therewith, 
side pieces, a top or cover having loops at 
the side edges to engage against the outer 
sides of the side pieces, and fastening devices 
for engaging the top or cover in place, these 
fastening devices he\r>^ below the top plane of 
the cover. 

ASSAYING-FURNACE. — A. C. Calkins, Los 
Angeles, CaL The furnace is adapted for use 
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with gas or of volatizable hydrocarbon as a 
heating medium. It is more particularly a com- 
bined mufiie and melting furnace, comprising a 
central combustion chamber having a fire open- 
ing, a muffle which traverses the chamber above 
this opening, crucible chambers located on each 
side of the main chamber, and lateral passages 
connecting the three chambers, the latter being 
provided with removable covers. 

STOCKING-GUARD.— II. Weil, New York, 
N. Y. The stocking-guard is designed particu- 
larly for protecting children's stockings from 
wear at the knees, and it provides an inex- 
pensive construction that will readily yield 
to the movement of the child's legs and which 
also, when not in use, may be folded in com- 
pact form. 

TOOTHPICK-HOLDER.— C. A. Yaeeini, 
Havana, Cuba. The holder is so constructed 
that a bundle of picks contained therein may 
be ejected one at a time as required for use, 
thus preventing the handling and possible soil- 
ing of the toothpicks remaining in the bundle. 

NECKTIE-FASTENER.— G. GuEiTE, Gutten- 
berg, N. J. The necktie-fastener comprises a 
plate of sheet metal provided with ears and 
with fasteners secured to a necktie shield. A 
Y-shaped clasp is pivotally secured to the 
plate and provided with a rocker-like member 
terminating in pointed feet. A torsional spring 
engages the plate and the clasp. The clasp 
normally holds the Y-shaped member in such 
a position that the pointed feet engage the 
plate. 

NDT-CKACIvKK.— W. V. Dickey, San An- 
tonio, Texas. The device is particularly well 
adapted for fracturing the shells of pecan 
nuts, so as to release the meats or kernels 
therefrom without injuring them. The ham- 
mer-blocks are provided with mating cavities 
in adjacent ends, wherein the nuts are separ- 
ately placed when operated upon for fractur- 
ing their shells. 

DRAE'TSMAN'S INSTRUMENT. — E. C. 
LOETSCHER, Pittsburg, Pa. The instrument 
has for its object to provide a simple and con- 
venient tool for drawing lines at various angles. 
for dividing lines into various numbers of 
parts, and tor readily solving other problems 
occurring in the draftsman's practice. It com- 
prises a rectangular celluloid plate upon which 
various scales and angles are marked. 

MILK-MODIFYING GAGE.— J. A. Mll- 
CHELL, New York, N. Y. The gage comprises 
a strip of sheet-material bent twice at right 
angles, the bent portions being spaced apart a 
distance commensurate with the size of a 
milk bottle, for the purpose of embracing the 
exterior of the bottle. The gage is provided 
with graduated scales which indicate the quan- 
tity of milk, lime-water, and boiled water that 
are to be mixed together in the food of in- 
fants. 

COOKING STOVE OR RANGE.- Ble.4N0K 
Clarke, Mariasville, Pa. The stove embodies 
an extensive capacity for utensils in cooking, a 
graded radiation of heat throughout the plate 
surfaces, and a body occupying comparatively 
small floor space adapted for ventilation and 
to conduct away resulting steam and gases in 
cooking. 

MINIATURE THEATER. — A. L. McCoR- 
MICK, Port Huron, Mich. The miniature thea- 
ter provides an automatically operated appar- 
atus in the nature of a model playhouse, hav- 
ing scenery and other accessories by which 
to represent in succession a number of scenes 
or acts of a play. The stage is provided with 
slots through which actors or other figures 
are caused to pass into or out of view, the 
figures being supported upon suitable keys or 
levers operated automatically. 

BEDSTEAD. — s. E. Claussen, Walla Walla, 
Wash. Mr. Claussen has invented an imnruve- 
ment in bedsteads relating particularly to the 
connection of the post with the rail of the 
bed. Means are provided for holding the rail 
and post together, permitting the regulation 
of these parts if they are not straight, and 
serving to brace the bed in that region. 

PROCESS OF MAKING REPAIRED FAB- 
RICS. — D. Margolius, Norfolk, Va. This in- 
vention seeks to provide a method of effectu- 
ally repairing mutilated rough bagging which 
has been used in covering cotton bales, so 
that it may be resold to the planters in prac- 
tically as good a condition as when origin- 
ally used. This is done by continuing the cut 
in the material along to its edges, thus divid- 
ing it into two disconnected parts. These two 
parts are then joined by knotting together the 
severed threads. 



Designs. 

DESIGN FOR PICTURK-FRAME. — K. 
GoETTE, Newark, N. J. The leading feature of 
the design consists of a semi-wreath of leaves 
arranged with scroll effect upon a border, and 
a ribbon-tie appearing to secure the semi-wreath 
to the border. 

DESIGN FOR RING TRAY.— J. L. Hekzog, 
New York, N. Y. The leading feature of the 
design consists in the body having a general 
diamond shape, the opposite sides of which 
are formed in segmental curves, giving an 
escalloped effect, while the opposite sides of 
the end-portions are formed in compound 
curves. Slots for the rings are arranged in 
various lines with relation to the center. 

Note.— Copies of any of these patents will be 
furnished i)y Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date q( this paper. 
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HEAD THIS COLUMN CAREFULLY —You 
will tind inquiries for crtaiu classes of articles 
numbered in consecutive order. If you manu- 
facture these goods w rite us at once a nd we will 
send you the name and address of the party d^ir- 
ing- the information, la every ease it Is neces- 
sary to give the number or the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3431 .—For makers of bathroom ap- 
pliances. 

Motor Vehicles. Duryea Power Co., Reading, Pa. 

Inquiry No, 3433.— For manufacturers of spring 
motors. 

■* L'. S." Metal PoUsh. Indianapolis. Samples free. 

Inquiry No, 3433.— For dealers in novelties. 

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 

Iiiquii'v No. 3434.— For addresses of philatelical 
papers published in United States, Canada and South 
America. 

Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell St., 
Chagrin Falls, O. 

For makers of solid rubber 



Inquiry Nu, 2435. 

bicycle tires. 

Castings to order for oil, gus and gasoline stoves. 
Atlantic Foundry, Phillipsburg. N. J. 

Inquiry No. 34'Jti.— For manufacturers of invalid 
chairs, etc. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 3437.— For manufacturers of cellu- 
loid and xylonite suitable for knife handles, etc. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 3438.— For dealers in rolled gold 
wire. 

Steelname stamps, stencils, steel letters and figures 
and brass checks. C. L. Alderson, Cleveland, O. 

I'tquiry No, 2439.— For manufacturers of steam 
riding galleries. 

Are you looking for anything in bent woodwork? 
V\ rite Tucker Bicycle Woodwork Co., Urbana, Ohio. 

Inquiry No. 3440.— For machinery for making 
brackets and pins for telephone lines. 

We designand build special and automatic machinery 
for all purposes. The Ainstiitz-Osborn Company, Cleve- 
land, Ohio. 

Inquiry No, 3441.— For the firms who make the 
felt covering for the United States government can- 
teens. 

For Sale.— To party direct, for cash, patent 608.926 
on folding umbrellas. No selling agencies need answer. 
M. R. Studams, Bridgeton, N. J. 

Inquiry No, 3443.— For manufacturers of plates 
of uluniiiiium. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany. 18 South Canal Street, Chicago. 

Inquiry No. 3443.— For machinery for making 
horn combs. 

I^'actory room to let, with power, steam, elevators, 
etc. Good light, also storage room. Charles b'. Kil- 
burn. 84-80-58 Mechanic St.. Newark, N. ,1. 

Inquiry No. 3444.— For dealers in granulated cop- 
per or machinery for making the same. 

Wanted.— Motor vehicle for passenger traffic on 
country roads. Large contract if sample uU right. Elec- 
tric Power barred. Address E. and D., Box 77M, N. Y. 

Inquiry No. 3445.— For a cheap ice-making ma- 
chine for household uae. 

I'he celebrated " Hornsby-Akroyd " Patent Safety t>ii 
BIngine is built by the De La Vergne Refrigeriitintr Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No, 2446.— For manufacturers of acety- 
lene gas generators. 

InEAS DEVELOPED.— Designing, draughting machine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 



Inquiry Na 

tubes, etc. 



2447.— fc'or manufacturers of ear 



Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
Spring Sts., N. Y. 

Inquiry No, 3448.— For makers of solid, rust- 
proof harness metals, dashboards, etc. 

WANTED. -A thoroughly reliable man to manage 
Steam Specialties Department in large wholesale 
house. Musi be sober, competent and. experienced. 
Give age. experience, references and salary expected. 
Address Box 482. New Orleans, La. 

Inquii-y No. 3449.— For makers of hollow copper 
or brass wire. 

Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work. Metal 
Novetty Works Co., 43-47 S. Canal St.. Chicago. 

Inquiry No. 3450.— For machinery for copying the 
flat surface of a clarinet mouthpiece. 

Our specialty is cutting and forming metal parts any 
shape. Metal Stamping Co.. Niagara Falls, N. Y. 

Inquiry No. 3451.— For makers of paper rims or 
tires for placing over iron wheels. 

For Sale.— Castings for 2x4 Corliss type erglne 
with blue prints. Send for circular. E. A. Sikes, Lock 
Box 4, Cherry Valley, Mass. 

Inquiry No, 2453.— For makers of electric motors. 

Inquiry No, 3453 —For parties to make type- 
writer parts by contract. 

inquiry No. 3454.— For manufacturers of port- 
able lamps burning kerosene. 

Inquiry No. 3455.— For makers of broom machin- 
ery. 

Inqiiii'y No, 3456.— For manufacturers.of marine 
pipe boilers for launches. 

Inquiry No. 2457.- For dealers in telegraph and 
telephone supplies, also static mach-nes. 

Inquiry No, 3458.— For manufacturers of small 
cast iron specialties, such as toy engines, etc. 

Inquiry No. 3459.— For the address of a ship^- 
building or ship windlass company in Canada. 

Inquiry ^o. 3460.— For a partner to help build 
and patent an improved flying machine. 

Inquiry No. 3461.— For dealers in celluloid novel- 
tiesi. 

Inquiry No. 3462.— For manufacturers of auto- 
mnbiles. 

Inquiry Ko, 2463.— For makers of horizontal wind 
mills. 

Inquiry No. 3464.— For wholesale dealers in old 
iron, metal :ind rubber. 

Inquiry No. 3465.— For makers of brass finger 
rings. 

Inquiry No. 3466.— t^or nianufacturers of hygro- 
meters. 

Inquiry No. 3467.- For dealers in materials for 
covering shingles to prevent leaking. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Weeic Ending 

April i5, 1902, 

AND EACH BBARINQ THAT DATE. 

(.See note atend of list about copies of these patents. 



Adjustable table or desk, E. Lindner 697,639 

Air cooling apparatus, A. Siebert 697,679 

Air mostening apparatus, automatic, W. W. 

Pratt 697,659 

Alkali, making caustic, H. A. Frasch 697,465 

Alloy, W. Rubel 697,544 

Amusement apparatus, H. F. Schrader 697,891 

Animal shears, S. W. Allen 697,771 

Apparel, wearing, I. W. Collins 697,809 

Assaying apparatus, ore, W. T. Armstrong. 697,774 

Automobile, H. K. Holsman 697,720 

Automobile frame, G. A. Hunt 697,722 

Axle, spindle, T. De la Mare 697,455 

Baby walker, O. O. & J. W. Glascock 697,474 

Bag fastener, Gebhard & Rowley 697,710 

Baler and rake, hay, Symank & Kitzler.... 697,692 
Ball. See Billiard ball. 

Barber chair, hydraulic, T. J. Collins 697,449 

Basket, J. B. Poirot 697,537 

Bearing, axle, O. C. Knipe 697,633 

Bearing of bicycles, crankshaft, F. L John- 
son 697,944 

Bearings, machine for grinding, H. La Casse 697,500 

Beehive, G. Neiszer 697,741 

Bell ringer, magneto, E. E. Yaxley 697,698 

Belt adjuster, A. Coulter 697,608 

Belt, lady's, E. Oldenbusch 697,873 

Belts to pulleys, adjusting, J. W. Davison.. 697,454 
Beverage and making same, M. Pereda. ... 697,656 

Bicycle driving gear, A. M. Shauck 697,675 

Bicycle fork, N. Berglund 697,435 

Billiard ball, E. Kempshall 697,925 

Binder, temporary, E. A. Trussell 697,571 

Binder, temporary, G. A. Roedde 697,889 

Boat, C. S. Pruden 697,539 

Book holder, C. W. Kromenaker 697,499 

Book holder, C. B. Moulton 697,518 

Book section having wide and narrow leaves, 

A. O. & B. R. ICittredge 697,495 

Book stub holder, check, W. H. Hawkins... 697,483 

Bottle capping machine, W. H. Scott 697,672 

Bottle, non-reflllable, A. J. Brooks 697,798 

Bottle, non-reflllable, F. Klein 697,851 

Bottle, non-reflllable, J. Y. Pay ton 697,878 

Bottle or jar press, J. Haley 697, 91n 

Bottle washer machinery, H. S. Brewington . 697,797 
Bottle washing machine, H. S. Brewington. 697,796 

Box or fagot pile, W. D. Murray 697,519 

Bracket. See Lamp bracket. 

Brake shoe, P. A. Brawner 697,795 

Brick, P. Griffin 697,914 

Bridle attachment, J. A. Hull 697,486 

Brush, A. R. Wiens 697,76:S 

Brush holder, Bassett & Hill 697,432 

Brush, scrubbing, A. \V. Smith 697,682 

Buckle, belt, A. E. Lee 697,855 

Buckle chafe, W. Bauman 697,433 

Buckle, tug strap, W. H. Rose 697,543 

Burglar trap, safe, M. Elmer 697,462 

Burner, T. Stites 697,690 

Bushing for screws, etc., anchor, W. S. 

Smith 697,896 

Bushing for sheaves, roller, C. E. Mclntire.. 697,524 
Button, flexible shank collar or cuflF, J. N. 

Crabb 697,812 

Calculagraph, H. Abbott 697,426, 697,427 

Calculator, mechanical, W. H. MacCollin . . . . 697,861 

Camera, photographic, H. E. Hickox 697,624 

Can. See Garbage can. 

Can body bottomer and crimper combined, 

H. C. Black 697,786 

Can body ending machine, H. C. Black 697,784 

Can body Hanging machine, W. J. Kenny.... 697,726 
Can body forming and soldering machine, H. 

C. Black 697,785 

Can opener, F. Kotick 697,634 

Cap, dynamite detonating, A. B. Hoover.... 697,842 
Car. automatic dumping ore, C. H. Snow . . . 697,685 

Car bolster, railway, H. W. Frost 697,466 

Car chair, parlor, A. P. Barney 697,777 

Car door and grain door combined, Doerner 

& Whalen 697,820 

Car door, grain, G. S. Smith 697,557 

Car fender, L. White 697,762 

Car, freight, F. Nagel 697,650 

Car Journal box, T. W. Mitchell 697,947 

Car side bearing, J. E. Norwood 697,531 

Carbonating machine, Irwin & Miller 697,723 

Carlmreter, C. L. Champion 697,807 

Card or sign holder, F. P. Wilkin 697,908 

Carpet fastener, stair, J. S. Jardlne 697,488 

Cart, ash, N. Barney 697,779 

Cash register, F. P. Gorin 697,476 

Caster, G. B.. Magoun 697,735 

Casting apparatus, A. M. Acklin 697,769 

Casting mold, brake shoe, A. Brake 697,794 

Cheese box trimmer, H. W. Quade 697,885 

Chopping knife, hand, A. A. Flagg 697,615 

Churn, J. M. Harper 697,715 

Cigar wrapper cutting machine guide plate, 

N. Dii Brul 697,706 

Circuit breaker, W. B. Pimlott 697,533 

Circuit closer safety device, F. Mackintosh.. 697,734 

Circuit controller, J. J. Ghegan 697,834 

Clamping device for work benches, H. Golkel 697,475 
Clay hydraulic pipe, vases, crooker ware, 

etc., strengthening, L. Millet 697,642 

Clutch, F. L. Smith 697,683 

Clutch, W. H. Corbett 697,913 

Coat hook, safety, O. C. Schulz 697,753 

Coat hook, safety. Barton & Hanson 697,781 

Coating* metal plates, apparatus for, J. H. 

Wllliama 697,909 

Cock for liquids, measuring and registering, 

Hughes & Campbell 697,844 

Combination lock, W. J. Neidl 697,651 

Condenser, F. Sargent 697,666 

Conductor system, multiple, A. D. Lunt 697,733 

Conduit, W. Houghton 697,485 

Conduit for electric or like cables, C. A. W. 

Hultman 697,845 

Conveyer, J. Oldham 697,874 

Cooking utensil, H. Giessel 697,472 

Cork extractor, R. J. Williamson 697,587 

Corner piece trimming machine, F. Latulip. 697,728 
Corner post, transom bar, or mullion, J. 

Goldsmith 697,714 

Corset and bust form, combined, C. H. 

Schopbach 697,669 

Cotton, apparatus for unballng raw, Ecroyd 

& Marsden 697,459 

Cracker machine, J. Rosborough 697,663 

Crane, metallurgical, D. W. Blair 697,788 

Crane, portable, G. F. Speer 697,686 

Crate, folding, B. J. Oasterline 697,806 

Cream separator, A. D. Ellis 697,613 

Cream separator, C. L. Morris 697,645 

Cremating or incinerating human bodies, 

furnace for, H. O. Kuehne 697,946 

Cultivator, G. G. .Tones 697,490 

Cultivator shovel, T. H. Smith 697,897 

Current meter, alternating, F. Schrottke... 697,671 
Current meter, alternating, G. Stern, 

697,755, 697,756 
Current motor, alternating, F. Schrottke.... 697,670 

Curtain fixture, A. E. W. Duffleld 697,822 

Curtain stretcher, F. Vlolette 697,695 

Cutting edges of Implements, rendering 

sharp and even, O. Newhouse 697,529 

Damper controller, D. H. Darrln 697,705 

Damper, fireplace, S. Shaw 697,893 

Dash pot, M. R. Moore 697,644 

Devulcanizing apparatus, L. A. Stelzer 697,688 

Distilling apparatus, water, A. J. Chase. . . 697,912 
Door and frame for air tight chambers, S. 

P. Stevenson 697,689 

Dovetailing machine, J. J. Blackman 697,787 

Draft equalizer, ,T. N. Schwalen 697,549 

Draft equalizer, G. I.inhard 697,732 

Draft equalizer, H. .T. Ileider 697,841 

Drawer for sewing machine stands, etc., S. 

H. Wheeler 697,582 

Drawer guide, W. II. Gercke 697,471 

Drawing boafd, B. B. .Jarvis 697,848 

Drawing implement, F. A. Alteneder 697,594 

Dredger, excavator, and elevator, hydraulic, 

G. L. Cudner 697,704 

Drier. See Fruit drier. 



Drilling machine, C. A. Wessman 

Dye and making same, red cotton, E. 

Winter 

Edger guard, gang, E. E. Thomas 

Egg separator, A. L. Walker 

Electric controller, F. E. Case 

Electric furnace, M. R. Conley 

Electric machine, dynamo, E. J. Berg 

Electric motor controlling device, W. B. 

Potter 

Electric transmission of power, E. M. Fraser 

Electrical condenser, G. F. Mansbridge 

Electrical control system, G. T. & L. Woods 
Elevator boots, removable tray for, J. M. 

Lemmon 

Elevator system, electric, J. D. Ihlder 

Elliptical spring, C. A. Miller 

Engine mixer or vaporizer, hydrocarbon, B. 

Settergren 

Evaporating pan. Hill & Rivett 

Exhibiting case, thimble, A. H. Peal 

Fan, W. E. Coleman 

Fan, J. J. Wood 

Fan, electric, J. J. Wood 697,588, 

Farm gate, E. King 

Faucet, J. C. Poetz 

Faucet for fluids, compound, C. G. Loygorrl 

y Murrieta 

Filaments, apparatus for the production of 

fiberless, W. A. P. Werner 

File and display book, H. Zevy 

Fire arch, H. A. Poppenhusen 

Firearm lock, O. F. Mossberg 

Firearm, revolving, O. F. Mossberg 

Fire escape, J. T. Mahar 

Fire extinguishing compound, J. B. Miller . . 

Fire extinguishing device, W. Doll 

Fishing gear, A. W. , Wilson 

Food chopper, H. K. Wood 

Frame, E. Oldenbusch 

Fruit drier, L. Van Scoyoc 

Furnace, W. M. Green et al 

Furnace, G. S. Gallagher 

Furnace arch, boiler, J. F. Michalski 

Furnace bridge wall, H. A. Poppenhusen. . . 

Fuse cut-out, plural, C. J. Dorsey 

Game, F. Walenta 

Game, C. & C. Nielsen, Jr 

Game apparatus, A. R. Doering... 

Garbage can, M. O 'Leary 

Garbage or refuse can, E. R. Oilman 

Garment, Walter & Brockert 

Garment supporter fastening device, L. P. 

Chauvet 

Garment supporting appliance, J. P. Conway 

Garter, D. B. Littlefleld 

Gas and air mixing burner, W. J. Woodward 

Gas burner, II. Eldrldge 

Gas burner, J. Harris 

Gas fire appliance, J. F. Hewitt 

Gas generator, acetylene, C. E. Drake 

Gas generator, gas engine, G. W. Bonds. . . . 

Gas producer, L. Mond 

Gas purifying agents, making, H. S. Black- 
more 

Gate. See Farm gate. 

Gate, W. M. Plaster 

Gate opener, C. F. Lee 

Gearing and casing therefor, combined, H. 

B. Keiper 

Gearing, differential, W. G. Cafifrey 

Glass gathering machine, D. C. Ripley 

Glassware flnishing machine, W. R. McCloy 

Glazing system, A. M. Whipple 

Glove fastening, W. B. Murphy 

Gold separator distributer, R. H. Postleth- 

waite 

Golf ball, C. Davis 

Golf ball, E. Kempshall 697,918 to 

Golf ball, F. H. Richards 697.926, 

Golf balls, manufacture of, E. Kempshall.. 

Golf club, W. Robertson 

Governor, marine engine, B. W. Storey.... 

Grain binder, J. W. Pridmore 

Grain binder, automatic, J. F. Appleby.... 

Grate, G. R. Prowse 

Grindi ig machine automatic work rest, A. 

B. Landis 

Grinding machine drill, II. B. White 

Grinding machine work rest, A. B. Landis 

697,852, 

Gun shield attachment, J. F. Meigs 

Gun turret, main, C. H. Howland-Sherman. . 

Hair drying device, W. J. O'Hara 

Hammer, pneumatic, J. Boyer 

Hat and coat rack, M. Braymes 

Hat stay flanging machine, curved, Nielsen 
& Bentsen 

Hay fork, S. A. Nichols 

Head rest, folding, A. Rikli 

Heating system, J. M. Cripe 

Hoisting engines or elevators, safety con- 
troller and indicator for, C. R. Allison.. 

Horse detacher, E. Casker 

Horseshoe, D. L. Boumal 

Hose supporter, M. Anderson 

Hub, ball-bearing, D. McKay 

Ice cream disher, G. W. Sherer 

Ice cream shipping vessel, F. C. Klotz 

Identiflcation device, C. A. Hyde 

Indigo, making, T. Sandmeyer 

Injector, automatic, C. B. Allen 

Insulator, Berg & Bechtold 

Insulator and attachment for electric wires, 

C. C. Johnston 

Isovaleramid derivative and making same, 

A. Liebrecht 

Jack and drop, combined, K. B. Miller 

Jar closer, fruit, A. Smelker 

Jars, temporary cap or cover holder for, A. 

Johnson 

Journal bearing, I. Metzger 

Kettle, jacketed, Johns & Kaufman 

Kneading device, Ij. N. Campbell 

Knitting machine, E. J. Franck 

Knitting machine, R. W. Scott et al 

Lamp and lamp holder, electric, H. J. 

Dowsing 

Lamp bracket, A. Thurber 

Lamp, electric arc, H. Bremer 

Lamp, electric arc, C. E. Harthan 

Lamp globe holder, arc, 0. E. Stevens.... 

Lamphood and switch, H. Etheridge 

Lamp, street, Heinritz & McCuen 

Lamp switch, electric, J. F. Krayer 

Lamp, train signal, Moses & Lange 

Lamps, contact for electrical glow, A. Le- 

febre 

Lamps, manufacturing incandescent electric, 

E. S. Gardner 

Lap ring, R. L. Kilgore 

Lathe attachment, W. H. Dent 

Leather stretching device, J. Caldwell 

Level, T. t\ Hickey 

Linoleum cutter, F. L. Tripp 

Linoleum, machinery for the manufacture 

of inlaid, C. H. Scott 

Linoleum, manufacture of, C. H. Scott. . . . 

Linotype machine, P. T. Dodge 

Liquid heating or cooling apparatus, H. 

Seller 

Liquids, partial liquids, etc., device for mix- 
ing, Wehmeier & Daubenbis 

Lithopone, making, I. P. Lihme 

Loading cars, wagons, etc., apparatus for, 

A. P. Hartzell 

Lock. See Combination lock. 

Lock, J. J. Treat 

Lock, C. W. Barrett 

Lock, A. R. Fergusson 

Lock, M. E. Blatchley 

Locking device, C. B. Foote, Jr 

Locomotive, J. Player 697,535, 

Locomotive driving wheel, L. H. Kenyon . . . 
Locomotive engine ventilator, N. Kershner.. 

Loom, J. E. Painter 

Loom picker check, C. A. St. Onge 

Loom shuttle, F. H. Martin 

Loom shuttle, O. Gleason 

Loom, weft replenishing, H. W. Smith 

Mall box, A. F. Corbin 

Match box, S. Biren 

Match box flUing machine, L. Mettewie et al 
Measuring and drawing liquids, apparatus 

for, E. Franc 

Metal from receptacles, drawing molten, L. 

Lincoln 

Metal sheet piling, <}. W. .Tackson 

Metal wheel, W. H. Schofleld 

Metal working machine, W. M. Roberts.... 
Metals by electrolysis, recovering, II. A. 

Frascb 

Mica board making machine, H. F. Watson . 

(Continued on page SOO) 



697,581 

697,763 
697,566 
697,759 
697,445 
697,810 
697,783 

697,749 
697,8;;:; 
697„''>n- 
697,7(' 

697,0OJ 
697,847 
697,865 

697,555 
697,484 
697,532 
607,448 
697,697 
697,589 
697,631 
697,881 

697,739 

697,580 
ii97,592 
697,658 
697,. "lie 
697,517 
697,736 
697,641 
697,611 
697,910 
697,766 
697,872 
697,673 
697,620 
697,833 
697,7:)7 
697,657 
697,935 
697,574 
697,652 
697,457 
697,655 
697,473 
697,576 

697,808 
697,811 
697,504 
697,768 
697,461 
697,481 
697,941 
697,612 
697,789 
697,867 

697,931 

697,880 
697,501 

697,629 
697,801 
697,886 
697,521 
697,583 
697,869 

697,748 
697,816 
697,924 
697,927 
697,917 
697,542 
691,899 
697,750 
697,429 
697,538 

697,854 
697,584 

697,853 
697,862 
697,84;i 
697,743 
697,793 
697,438 

697,871 
697,742 
697,752 
697,813 

697,772 
697,805 
697,791 
697,596 
697„525 
697,677 
697,496 
697,846 
697,545 
697,770 
697,782 

697,628 

697,7811 
697,515 
697,681 

697,724 
697,864 
697,627 
697,804 
697,616 
697,953 

697,458 
697,901 
697,439 
697,482 
697,757 
697,708 
697,717 
697,727 
697,868 

697,856 

697,469 
697,630 
697,819 
697,443 
697,718 
697,902 

697,551 
697,552 
697,466 

697,554 

697,579 
697,731 

697,716 

697,568 
697,599 
697,614 
697,9,33 
697,9.38 
697,536 
697,850 
697,493 
697,745 
697,562 
697,508 
697,713 
,697,684 
897,450 
697.601 
697,514 

697,830 

697,638 
697,943 
697,950 
697,887 

697.831 
697,696 
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Fitzsimmons 
Will Teach 

You to be 

healthu 
and Strong 

Perfect health casts out disease, 
and perfect health is a thing that I 
can give you. 

Intelligent physical culture, such 
as I am teaching, will give you 
healthy circulation, steady nerves, 
finn muscles and a clear brain. I 
can make you healthy, quick, sup- 
ple and muscular. My own unsur- 
passed physical condition is entire- 
ly due to my own system of train- 
ing. What I have done for myself 
I can do for you. 

I worked out the system myself, 
and have been practicing it and 
teaching it to others for years. 
However run down, ill or weak you 
may be, I can build you up. Mine is 

The Best and Most Intelli- 
gent System of Physical 
Culture in the World 

I can teach it to YOU by mail. 

Follow my advice anil will make you 
stronger, healthier and happier than you 
ever thought you could be. 

You will need no more medicine, 
for you will be as well as I am. I 
can cure your dyspepsia ; I can 
prevent appendicitis, and I can pre- 
serve you from nervous prostration. 

Mine is a scientific and individual 
method of instruction. I plan the 
exercises to fit you, gradually 
building you up to your proper 
condition. Afterwards I teach you 
how to keep yourself in perfect 
health. 

Kvery pupil of mine has the ben- 
efit of niy personal and individual 
attention. I write a separate per- 
sonal letter to each pupil telling 
him just what to do and how to do 
it, after I have made a careful study 
of his case. Photographs and let- 
ters keep me constantly informed 
of my pupils' progress, so that I 
can tell just how they are getting 
along as well as if I had them at 
my side. All my hard-won exper- 
ience is at my pupils' service. I 
am doing this thing myself. 

No apparatus is used in my 
method. It is a svstem of exact 
and scientific physical culture for 
liusy people who use their brains. 
It helps men and women to work 
and to think. 

Write to me and I will send you 
a booklet telling you more particu- 
larly what I can do to make men 
and women physically perfect, as 
well as giving you information con- 
cerning terms. Address 

The Robert Fitzsimmons 
Institute of Physical Culture 

Bervsonhurst, New York 



M. 



II. R. .Miller. . . 

Hiigl'lison 

A. Ilogeiison. 



Middlings purifier, .\. S. Cralb 

Milk can, E. C. Seaman 

Milk warmer and niglit lamp, nursery, J 

risk 

Moistener, envelop, N. Schwab 

Mold and core making apparatus, H. C. 
Lambert 

Molding apparatus, W. E. McCleary 

Molding maebine, sand, D. L. Adams 

Motion, converting, Fraley Sc Miller 

Motion transmitter, II. Tuttle 

Motor controlling apparatus, (J. T. & L. 
Woods 

Music roll, L. B. Doman 

Musical instrument devices, automatic spring 
winding mecbanism for mecbanical, 
Sbarps & Cooper 

Necktie band fastener, W. G. •unham 

Needle holder, R. Miller 

Nut lock, H. M. McObesley 

Nut lock, M. McDonald 

Otiiee indicator, W. W. Wildei-, Jr 

Oiler, A. M. Alden 

Ore crusher, A. C. Calkins 

Ore roasting furnace, 1'. 1). Merton 

Ornamenting, method of, Itlair & Horn.... 

Package, C. A. Lindsay 

Package, shipping, J. T. Feri'cs 

Packing gasket, J. J. & A. Scliier 

Paddle w heel, 11. Glardon 

Paper l)0.v, F. J. Schleicher 

Paper, machine for forming plastic patterns 
oil ^vall, U. Kraus 

Pajier on pasteboard tubes, roller for wind- 
ing, E. J. Barker 

Paper, plant for treating, J. Wezel 

Pared carrier, folding. .1. H. I'hilll 

Photographic instrument, 

IMpe lifting machine, X 

Pipe lifting iiieehariisni. 

Pipette, E. Mnmmendey 

Placket closure, L. W. I.uelUui 

Planter and fertilizer distributer, combined 
I corn, II. D. Mattox 

Planter, disk seed, T. II. liardcastle 

Pocket book, R. I*. Rasmussen 

Polisher, M. W. Gatch 

Post. See Corner post. 

Post otllce box indicating mechanism, T. 
F. Kelly 

Post or pole mold, J. F. Martin 

Powder box, toilet, E. M. Lichtenstein 

I'reserving fruits, etc., composition for, J. 
H. Thorn 

Press for pressing linoleum, etc., C. H. 
Scott 

Pressure gage, F. H. Haskell 

Pressure regulator, Buckley & IMace 

Printing device, bag or wi-apper, F. L. 
Mercer 

I'rinting machine, multicolor, Jackson & 
Feai-niey 

Printing press, W. Spalekhaver 

Pulley, sash cord, J. W. & C." T. Barton.. 

I'uUev, self-lnbricating. Hunt & Lambers.. 

Pump, hand, R. H. White 

I'uinii. siidKni, (!. Giorgetti et a] 

Pumps, joining IJange for test, B. FIndei-.. 

Pumping mechanism, automatic, X. B. .\n- 
dersoii 

Purse or bag frame catch, X. F. Fuller. . . . 
I Pyroxylin compound, J. li. G. Bonnaud.... 

Rail bond. B. C. Rowell 

Rail cliair aiul insulator, \V. D. Young 

Rail, guai-d, T. McGiuty 

Rail Joint, B. H. Tripp 

Rail Joint, I'. Barau 

Rail Joint, S. W. Leslie 

, Rails, device for electrically coiuiecting, G. 

I>eharde 

' Railway, A. Webb 

Railway coaches or sleepers, dust and cinder 
guard for, J. S. McKeuzie 

Railway crossing, B. M. Rawlings 

Railway passenger coaches, dust and cinder 
I guard for all kinds of, .1. S. .McKeuzie. 

Railway rails, means for electrically coii- 
I neeting, \V. E. Pinilcttt 

Railway safet,\' block system, G. W. Cohen. 
I Railway switches, operating, A. Youngblood 

Railway tie, A. J. Harms 

Railway tie, metal, H. K. .1. Manger 

Receptacle or tank, R. I*. Stewart 

Ref rigeratoi', II. Robinson 

Renovator, hydropneumatie, J. S. Thurman. 

Rock pulverizer, H. Luckenbach 

Rocking chair, spring, C. W. & W. H. King 

Rope laying machine, W. C. Boone 

Rotary cutter, I'\ Pause 

Rotary engine, J. Theemllng 

Rotarv explosive engine, J. .\. McLean 

Rowlock, C. H. Butts 

Rubl)er like gum from greasewood, extract- 
ing, Werner & Ellis 

Rubbei', vulcanizing, X, O. Bourn 

Sash bar for greenhouses, etc., P. M. Pier- 
son 007,740, 

Sash lock, 11. II. Goucher 

Sash tightening device. C. B. Poote, Jr 

.Saw. circular, B. Leitmayr 

Saw guide and tension device, band, A. 
tJiibirduzzi 

Saw- set, R. E. Poindexter 

Saw tooth gage, R. E. Poindexter 

Salving machine, G. C. Knaitp 

Scaffold, portable, E. Chartrand 

Scale, inaehinist's, X, E. A.ver 

Screw driver, J. ti. Gorham 

Sealing caps, machine for producing bottle. 

Sealing device, bottle, L. Kalling 

.Seam foi" sheet metal vi'ssels, solderless 

side, W. Tliomiisou 

Seam fc»r tin cans, etc., solderless side, W. 

Th<»niiis<ni 

Seeder and cultivator tooth, E. O. Edwards. 

.Sewing nntchine, shoe, E. E. B<'an 

Shears, ('. C. Brooks 

Sheet metal articles, machine for wirings 

.1. Leelerc et al 

.Sheet metal box or can, (Jrillin & lliggs.... 
Sheet metal ^vorking press. Griffin & Higgs. 

Shell, W. .S. Callaway 

Sbij't, .S. J. England 

Shoe, J. C. Wright 

Shot making machine, J. L. Curline 

Sifter and receptacle, ash, J. M. Olsen 

Siftei-. floni-, W. M. Viser 

Slglntl. See Train signal. 

singletree hook, T. S. Young 

Sliiie opening. F. J. Betts 

Sowing inarhine, seed, 1). Sunniei" 

Spool h»l(ler, .1. 11. Hilton 

Spi'a,\M'r, W. E. Chandler 

Sprocket attachment, J. G. W'angerin 

Stacker, S. F. Weave)- 

Stackei-, pneumatic, F. L. Norton 

Steam boiler. J. S. Stevens 

SteaTn generator, combiio'd water and lire 

tube. T. R. Rutman 

Steam generators, apparatus for purifying 

watei- for, X. Gray 

Steam lini'S, automatic drip for, .T. II. 

Blakely 

SUMd iilant. Beaaemer, McCullough & Holm- 

boe 

Steering apparatus for siiips, electrical, B. 

A. Fiske 

Step structure, H. W. Beardsley . : 

Stock rineei-. A. J. Spencer 

Stool, adjustable counter, A. Adler 

Stopping or starting device, Eaton & Reed. 

Store fixtni-e, E. B. Sanders 

Stctvc heating, T. M. .\ndersou 

Stove, heating and cooking, .1. C. Parinerlee 
Stove, heating, cooking, and baking, R. C. 

MaeCulloeh 

Stove, saw-dust burning, Canode & Wooley.. 

Suspenders, I. Wechsler 

Suspenders. J. P. Heiser 

Tablet, .\ltermatt & Van Tine 

Tail and rein guard, combined, C. Daniel... 
Tank for storing aerated liquids under pres- 
sure, O. S. De Lacy 

Teb>graph sounder, G. A. Green 

Telephone, A. Nerl 

Tiieniin electric switch. J. G. Nolen 

Thill coupling, C. C. Bradley 

Thill coupling, W. F. Scbaeffer 

Threshing machine. F. P. Sutton 

Tire, cushion, W. H. St. John 

.Tire InBater, H. K. Austin 

Tire, pneumatic, C. E. Thomas 

'Tire, pneumatic Tehlcle, B. Greene 



697,451 

007,55.'! 

007,825 
007,548 

0y7,0.'!5 
007,048 
007,50.'! 
007,820 
007,57.'! 

007,928 
007,821 



007,754 
097,0:!6 
007,806 
097,520 
007,870 
007,007 
007,700 
007,802 
007,8(i;t 
007,002 
007,50.'! 
097,463 
007,546 
007,712 
097,068 



097,498 

007,770 
097,761 
607,8711 
007,7.'!8 
007,719 
007,025 
607,047 
097,800 



097,510 
097,479 
007,751 
097,470 



007,840 
007,500 
007,720 



097,500 

Gn7,.'i50 
6!)-,(12:t 
007,702 

007,513 

007,487 
697,558 
097,4.11 
007,721 
607,585 
007,8:i5 
607,827 

007,505 
607,407 
007,700 
097,800 
007,930 
607,522 
(■07,509 
097.775 
097,858 

097,817 
607,9U-1 

607,526 
607,540 

697,527 



607, ,534 
007,034 
607,501 
007,480 
607,040 
607,054 
697,888 
697,507 
097,505 
607,494 
007.437 
097,875 
007,003 
007,040 
007,442 



007,057 
007,792 



007,747 
007,837 
607,031) 
097,857 



007,711 
097,882 
007,883 
007,407 
007,447 
097,701 
097,830 

607,480 
097,401 

097,050 

097,955 
007.400 
007.I1OI) 
097,440 

607,B:ie 
007,022 
607,477 
097,703 
007,823 
097,5911 
097,814 
697,744 
607,003 

007.020 
607,4:16 
097,000 
097,942 
007.440 
097.577 
007.578 
007,653 
697,561 



097,838 

007,032 

007,740 

007,826 
007,434 
(i07.550 
007,01 1 
007,707 
007.065 
007,428 
007,876 

007,506 
607,444 
007,005 
607,010 
697,773 
097,453 

097,818 
097,010 
697,528 
607,530 
607,003 
607,667 
697,503 
697,091 
007,597 
697,564 
697,621 



w 



OOD or METAL 

Workers 

Withoot Steam Power sboold 
use onr Foot and Hand Power 
Machinery. Send for Catalogaea 

A — Wood- working Itlachineryt 

B — Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St.. Seneca Falls, N.V. 




Ennf onH Dnuior ^^^ Turret Jjathes, Plan- 
rUUl dniJ rUWci ers, Shapers,and •rill Presses. 
8HEPARD LATHE CO.. 133 W. 2d St., Cincinnati, O. 



F NCINtiFOnVi ""^"^""^E. shop outfits 

A TUT iS^ f 00L5 AND SUPPLIES ;';v/,' 

-A I IILS.itBASTIAN lAM CO.'c?N'i'^N£;T,^ 



THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOL 
WITH FRI<:TI0N GRIl*. 

Bustlings for all sizes and shapes, 
Hirhly polished pipes made 
up without scar or injury. 
For Virculars and Prices 

Walworth Manufacturing Co., 
128 to 136 federal st., boston, mass. 




To MANUFACTURERS 
GENERALLY 

All factorka t;hoiilil be equipped with mir 
ex)i.iust. system for i:«n\-eyin{i' shiiviiitfj, 
sawdust and <iiisl from wood-wnrkiiin 
iiiacliiiiery, lint, liiist, etc. from jHilishiiig 
wheelK, I'hipB mill hark in paper inilb, 
dust from tiiinbliiit: barrels, smoke from 
forpes, dust from shoe factories, to coii- 
venienl rei^eptHcles. The Hartford patent 
Exhauster is adju^talitt- , iiitei'chaiifreable 
and reversible. Particulars and prices 
•n »pplii-ali»ii. ('al:ili>E'ie N<t. ."il-K «m 
r-^ appluittio.i. TIIK HAUTFiUM* 
BLOWER CO., 72Sut«eldSt.. Hahtmiru, C.inn. 

Philadelphia offlte, 40B (iirard lll.lij., .-or. liroad and Chestimt Sts. 




Apple Economical Gas Engine Igniters. 

Are positively the best built for 
Stationary. Automobile ami Ma- 
riue Gas Enfrjnes, either touch or 

i'limp spark system. We are the. 
eaders in the maniifaclure of le- 
nitiiifj Dynamos, Ma^jnetos, Goi-- 
eriiors. Coils, Plugs, etc. Write for 
printed matttr. Tlie Ita.yton 
£lectricul-Mfic. Cnnipaiiy. 
No. 80 South St. <_^lair St., Davtoii, 
Ohio, U. S. A. 

>'ew Yoik stock carried by Chas. E. JVliller, 97 Keade Street, N. Y.; 
Philadelphia Office, The Bourse ; Chicago Office, 19-21 La Salle Street. 




NOISELESS GEARS 

We are specialists in Noiseless 
(Tearing. If you are interested in 
aiivthiug in this line, write for our 
catalogue. Our New Process Gears 
are the only Noiseless Gears whicb 
mre durable. We have pinions in 
operation tranRiritting rrom35tto 
4oO borse power. We also make 
metal genrs to order, both spur 
and bevel, the latter planed accu- 
rately tu cone lines. 

THE NtW PROCESS RAW HIDE CO., Syracuse. N. Y. 




The Eureka Clip 

The most useful article ever invented 
lor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers. Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not niutihite the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be hail of all booksellers, stationers 
and notion dealers, nr by mail on receipt 
of pi"ice. Sample card, by mail, free. Man- 
ufactured by Connnlidiiteil Safety 
fia Co., Box 131, RIooiiilield. i\. J. 





THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER. 



is the best on the market— bar 
none. No i>nmptocut out. no 
) rust out, no aCljust- 
(uinHl. It IS all that a 



fiojit r 

niciitw r , 

T<u>\ Griii(U'r.'*linuldbe, and the 

price is ritiht. Details on request 

B. F. BARNES COMPANY. R.ockford. 111. 



Presses for 
Sub=Press Work. 

Five sizes. ^ub-Fi'esscs and 
Tools to oi'der. 

^W Send for Catalogue. 

BLAKE & JOHNSON, 

P.O.Box?, WATERBURY, CONN. 




WELL 



DRILLING 
Machines 



OverTO sizes and styles, for drilling either deeper 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WI1.LIA3IS KROS., Ithaca, N. Y. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ■ 

allow lower bids on jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F. &. JOHN BARNES CO. 

Kittiiblished 1872. 

1999 RUBY St., Rockford, III. 




WE MAKE A SPECIALl'Y OF 

GREY IRON CASTINGS 

FOR AUTOMOBILE WORK 

UTICASTEAM ENGINE AND BOILER WORKS 

UTICA, N. Y. 




TRUSCOTT MARINE 
MOTORS. 

The simplest* 

most pon'erful, and 

iiJKhest 

speed KBsnline engriiies 

of [heir class upon 

tiie market. 

Made single, double, and triple 

cylinder, both two and four 

cycle, ranging from 1 to 40 H . P. 

Catalog for the asking. 

TrnscottBoatMfiCo., 

ST. JOSEPH, MICH* 



Tire, rubber vehicle, F. H. Hyde 697,626 

Tires of rubber, etc., apparatus for eiiuip- 

ping vehicle wheels with, W. S. Bi'ooks. 697,441 

Tobacco drying machine, leaf, D. C. Mayo.. 097,512 

Tobacco stem treating machine, B. C. Mayo 697,511 

Tongue for vehicles, metal, W. H. Scholield 697,951 

Torpedo launching apparatus, J. Whitehead 097,9U<i 

Tov, J. Flindall 697,y5ii 

Toy boat, D. L. Ferguson 697,709 

Toy, coin controlled, W. C. llaigh 097,478 

Tracing pictures, etc., means for, E. L. 

Williams 097,764 

Track, portable bicycle, Mitchell & Link 697,643 

Train signal, A. Novak 097,654 

Tramway or similar p«iiits from vehicles, 

means for operating, W. A. Day 097,6o9 

Trolley catcher, automatic, T. B. Shaiiahan 097,074 

Trolley harp, Turner A: Mitchell 097,5*72 

Trolley pole, F. L. Fowler 09T,«2« 

Ti»ltey p»le, Pullman & Field 097, H84 

Trolley wheel, W. Sellers 097,892 

Trolley wire banger, I. L. Edwards 697, 937 

Trolley wii'e recessing mechanism, \V. A. 

McCallum 697,648 

Truck bolster, R. V. Sage 697,064 

Truck, car, S. A. Crone 097,452 

Tube bends, machinery foi" manufacturing, 

J. Bradley 697,60 4 

Tubular boiler, J. A. Steinmetz 697, G(M) 

Turning machine, wood, W. J. Cochran.... 697,607 

Type casting machine, F. Lucke 697,809 

Type writing machine, G. J. Barrett 697,4;iO 

Type w riting machine, L. S. Hurridge 697, (>U5 

Type writing machine, C. H. Shepard 697, C70 

Tyjie writing machine, F. .Slioles 697,678 

Type writing machine copyholder and line 

indicator, F. C. Bhobert 697,895 

Umbrella support, J. II. Sprague 097,087 

Vaccinations, etc., shield for, J. K. Lee.... 097,087 

Valve, W. F. Singer 097,680 

Valve, combination safety, regulating, aud 

drop, A. K. Reese 097,062 

Valve for nir brakes, i)ri>ssure retaining, J. 

A. ToHl 097,094. 

Valve for steam cariiuges, throttle, R. H. 

White 697,586 

Valve lueclianism, cut-off, .1. Ilaug 097,839 

Valves, construction and application of pis- 
ton, J. II. R. Head 097,840 

Vaporizi-i- oi" burner, hvdrocarhcni, (Jebhard 

& Rowlev 097,yl8 

Vegetable pullej-, W. " Ualarno 697.408 

Vehifle motur, C. D. Mosher 697.0 46 

Vehicle running gear, C. F. Burns 097, SOU 

Vehicle rumiiug gear, motor, Knox & Jones 697,945 

Vehicle sjiring gear, D. True 097,570 

Vehicle steering lock, (J. P. Aborn 097,099 

Veil holder, M. M. McGratb 097,52;i 

Velocipede jjedal, J. H. Barry 097,780 

Vending machiiir, automatic, J. J. Reed.... 097,061 
Ventilating buildings, means for, T. Daiiing- 

toii 697,815 

Ventilator. See I^ioeomotive engine ventila- 
tor. 

Vial carrying frame, J. C. .Toiu?s 097,720 

Violin kevln)ar<l, (!. P. Buchanan 097,799 

Wagon body, metal, W. H. Scholield 097,949 

Wagon metal nmniiig gear, W. H. Schotield (i97.9.''»2 

Wardrobe, A. P. Barney 097,778 

Washing machine. W. W. I'atro (i97.758 

Water closet, J. Campbell 097,8o;j 

Water gate, ('. 11. Baker 097,598 

Water nirter, electromagnetic, Kelly & 

Tschiiikel 097,492 

Water motor, N. Schmidt (597,547 

Weighing tongs, \V. F. ShiW 097.894 

Wheelwright uiauliiiie, F. W'. Fi.r.^UT 097,4(i4 

Whiffletrep coupling, J. 0. ShaiHllcy 097. .^.50 

Wick for hydrocarlxMi burners, W. Head 097,511 

Winding machine, Pupin & Balcli 097,600 

Window cleaner, H. C. \>:irffl 097,760 

Wire and making same, composite, A. T. 

Wall 697,575 

Wood preserving compuuiid, ('. Kleinscliinidt 697,632 
Wool or hair shearing and clipping machine, 

W. H. Eyres 697,824 

Wrapping macbin*!, U. L. Gay 697,617 

Wrench, J. II. Paullln 697,877 

Wrench, S. A. Haines 697,9#0 

Zinc bearing oi-es, purifying, C R. 1*. 

Steiuau 697,808 

DESIGNS. 

Bedstead connecting piece. J. H. Dyett .^5,869 

Box, cigarette, G. 1*. Butler 35,865 

Cart boiiv, J. C. Ilentlersoii ;!5.868 

('asket trlmniiug. W. E. Steveu.s 35,876 

Dish, vegetable. R. L. Johnson 35,863 

Lacing, shoe, II. W. Hillei- 35,875 

I*iano player case, II. E. Sharps 35,S71 

Sewing machine cabinet, W. Person :i5,870 

Spoons, forks, etc., handle foi", "W. C. Codm»n 35,859 
Spoons, forks, etc., handle for, E. Meyers 

35.860, 35.861 

Spoons, etc., handle for, E. 11. 11. Smith 35,862 

Stove, oil, W. R. Jeavona .'{5,866 

Stove or range, cooking, J. J. Graves 35,867 

Talking macliiiie case, L. P. Vaiiijurt 35,874 

Talking machine horn supporting arm, L. 

1*. Valiquet 35,873 

Toy bank, .1. W. Esbleman 35,804 

Vending machine casing, W. C. Murdock.... 35,872 
Wrench handle, J. A. Woolsey 35,858 



TRADE MARKS. 

Alterative compound, A. 11. Still 38,129 

Asiihiiltum, Gb.be Asplialt Co 38,134 

Bindings, corduroy dress, B. J. Schmidt & Co. 38,107 
Boots ami shoos, ladies', misses', and ehil- 

drens*. ('. ]'. Ford & Co 38,109 

Carpet cli'aiiint' implements and ajijiliances, 

Simmons Hardwai'e Co 38,139 

Cement. Luptoii Pr»rtland Cement Co 38,13ri 

Chain blocks. Vale & Towne Mfg. Co 38,142 

Clnituov. M. l*o..niiajee & Sons 38.114 

Cider, Jones Brothers & Co 38, IH> 

Cigarettes. 1). J. Vlasto 38,119 

Clotliiuii for men ami boys, ready-made, (Jold- 

smith. Joseph, L'eiss Co 38,108 

Coin operated machine dials, R. T. Durham.. 38,140 
Dairy products, certain named, Anglo-Swiss 

Coniiensed Milk Co 38,113 

Depilatorv, H. W. I'aske 38,124 

Dolls, Hamburger & Co 38,095 

Dry goods, certain named, F. Ostrander rt8,Ini 

Dry goods, certain named, J. 11. Poor 38,102 

Explosives, Siifety Explosive Co 38,136 

Exiil(».sive8, fuses, and electric batteries, cer- 
tain named, Latlin & Rand I'owder Co.. 38,1:17 

Fabrics, certain named, G. Willis .38, KM) 

Fabrics, woy^'ii cotton, A. M. A. Uichardson 38,099 
Fire extinguishing <'oinnounds and tire pre- 
ventives in powfier form, C A. Daniels. . ;18,138 

Fruits and boaey, W. S. Hart 38,115 

(Jroceries, certain named, G. K. Me(;aw & Co. 38,111 
(Jum. chewing, \ew York Vending Machine 

Co 38,120. 

Medical tablets for rheumatism, gout, and 

allied diseases, R. C. Hinz 38,125 

Medicine for curing ctuuis, calluses, and warts. 

J. J. Lepper 38, 127 

Medicine in capsule form for the cure of cer- 
tain named diseases, R. Mrl-'arlanri 38,121) 

Milk, condensed, Helvetia Milk Coudensing 

Co 38,112 

Mineral water. AbilenA Co 38,117 

Paint and white lead, Hammar Brothers 

White Lead Co 38,132 

Paints or paints for metal and composition 

roofings, roof, Dayton Felt Roofiug Co.... 38,133 
Paper, cover and laid writing. Peninsular 

Paper Co 38,097 

Perfume, Melller Drug Co 38,123 

Remedies for diseases of the lungs and 

throat, O'Roui-ke & Hurley 38,128 

Sewing machines and attachments, W. A. 

Chiomau 38,141 

Sheen dip, liquid, Moore Chemical and Mfg. 

Co 38,131 

Sheetings and drillings, Loray Mills. .38,104, 38,105 

Sheetings and drills, H. Norrten 38,103 

.Shirtings, sheetings, and drills, E. Ij. Suflfern 38,106 

Shoes and hose, Cliambersbnrg Shoe Mfg. Co. 38,110 

Silks, dress. Liberty Silk Co 38,098 

Soap, soap powder, and detergents, toilet, 

laimdry, aud dry, liCver Brothers 38,122 

Spoons, J. B. & S. M. Knowlea Co 38,096 

Varnishes, F. Happell 38,130 

{Continued on page sot) 
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CORK WALLS AND FLOORS 

as well as Cork Ceilinps. are now in vogue among up-to- 
date architects and builders on account of their durabili- 
ty, artistic beauty and economy, 

NONPAREIL CORK 

is water-proof, sound-proof and 
cerm- proof; a non-conductor of 
neator cold; noiselessand sani- 
tary and is excellent for deco- 
rative ceilings and walls and 
for tne floors of houses, churches, schools, etc., and 
the necks of yachts, etc. 

THE NONPAREIL CORK M'F'G CO., Bridgeport. Conn. 

''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

"Wolverine* Ms the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. hy 
WOLVERINE MOTOR WORKS. 
13 Huron Street, 

Graud Rapids, Mich. 




ACETYLENE ocSi^^iNG 

leediieed to the MoHt Eflltient, 
Hut'eiitt, Simple and Kcoiioinlcul l.'t*e. 

We guarantee our machines perfectly 
automatic in action, to extract all the 
gas from the carbide, and absolutely no 
overproduction or loss of gas. Ap- 

B roved by the various Boards of Fire 
'iiderwriters. Standard sizes I0tol50 
lights. Kxclusive territory given to__ 
responsible agents. Correspond with ^=L J 
Niagara Falls Acetylene Niagara 
Gas Machine Co., Kalis, N. Y. & Can 




for REAL ESTATE 

DO matter where It la. Send de- 
scription and cash price and get my 
wonderfully successful plan. W. M. OSTRAM- 
DERy ^orth American lildg., Philadelphia, Fa. 



Casli 



"TANDEM" and "PEERLESS" 

Gas & Gasoline Engines 

Write for particulars 
Northern Engineering Works, 

641 Atwater St., Detroit, Mich. 



THE 




" QUEEN " DRAWING PENS. 

SCIENTIFICALLY SHARPENED. 




All yueen Pens are sharpened by experts who have 
hiid many years' experience in mating and sharpen ing 
Dra'ving Pens. Only the tlnest Rnplish Steel is used in 
the Queen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN & T'O,, 
Inc., Mathematical. Engineering and j'oieTitiHc Insi ru- 
inent Makers, 1010 CbeHtiiut St., Pbiladelpbia. 



TOOLS 

FOR MECHANICS. 



Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U. S. A. 



Vehicle brakes, F. F. Weston 38,143 

Washing compounds. Phoenix Chemical Co.. 38,121 
Water, spring, G. J. Carney 38,118 

LABELS. 

"Antiseptic Health Fabric," for fabrics, J. 

S. CJiveen 9,079 

"El Pagado," for cigars, A. C. Ilenschel 

& Co 9,080 

"La Flor de Luis Martinez," for cigars, 

Martinez & Hedesa Co 9,081 

'None Such Furniture & Floor Polish," for 

furniture and floor polish, G. W. Saums. 9,082 
"Snyder's All Food Emulsion," for a medicine, 

M. E. Snyder 9,083 

"Sword's Great Tonic and System Renovator," 

for a medicine. Sword Medicine Co 9,084 



PRINTS. 

*Drexel Box," for overcoats, Kuh, Nathan 

& Fischer Co 490 

'Erdman's Absorpton Food Sachet," for an ab- 
sorption food sachet, Erdman & Co 494 

'Spring Clothing and Apparel," for clothing, 

W. C. Both 489 

'The Harvard Sack," for sack coats, Knh, 

Nathan & Fischer Co 492 

'The Kenmore Sack," for sack coats, K'.ih, 

Nathan & Fischer Co 493 

'The Mansfield,'* for overcoats, Kuh, Nathan 

& Fischer Co 491 



A printed copy of the specification and drawing 
of any patent in the foi'egoinj; list, or any patent 
in print issued since 1863, will bo furnished from 
this oflice for 10 cents, provided the name ami 
number of the patent desired and the date i»e 
given. Address Munn & Co., 361 Broadway, New 
i'ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named ii> the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



\A/E TRUST VOU 

For one dozen boxes THOMAS A. EDISON, JR., INK TABLETS 

For you to sell at loc. a box, retain your profits and remit us the balance, and if we find you honest 
and industrious vpe vpill offer you such inducements as will enable you to earn money very rapidly. 

THE WIZARD INK TABLET sells in every home and every business house. They retail at loc. 
per box containing eight tablets. Each tablet when dissolved in water makes the same •[uantity of 
ink that would cost loc. at the stores. 

Over two thousand teslinionials from Banks and Business Men. Made in six colors. Write for 
sample tablets and full particulars of our offer to Agents. 
TH03IAS A. EDISON, JR., CHE3IICAL. CO., 31-3;i-35 Stone Street, New York, N. Y. 



SELECT A PEN 



Suitable for your handwriting from a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. 

349 Broadway, New York. 




2000 Revolutions a Minute! 




FAN'I 



$160 



DELAWARE 



Measurement 10 inches. 
Throws air equal to any $15 
electric fan. 

RUNS BY WATER. 

Can be connected in any 
room or to any spigot. 

Fed by -^ inch Hole. 

Descriptive Circular free on request. 
AGENTS WANTED. 
RUBBER COBIPANY, 



631 Alarket Street, 



Pbiladelpbia, Pa. 



REAL ESTATE TRUST BLDG PHILA., PA. 

REGEALtD ICE MACHINES 



■ EE FIRST PAQE SCIENTrF 



AMERICAN StPT.-2. 1399. 



PERFECT- PUMP - POWER. 

is attained only in the 

TABER ROTARY PUMPS 

They are mechanical, 

simple and durable. Will 

pump hot or cold fluid, 

thin or thick. Requires 

skilled mechanic- Most 

power at least cost. All parts 

i intercbaneeable. Made of 

f iron, steel or bronze. Can be 

driven hy belt, motor or en- 

fineaUFcbment. Large Illustrated. Catalogue free. 
ABEIt PUMP CO., 32 Wells St.. Buffalo, N.Y., U.S.A. 




GASOLINE 

ENGINES 

Marine & Stationary 

from 1-4 to 16 H. P. 

A thorouRhly satisfactory engine 
ar a moderate price. 

Write for catalogue. 

THE CLIFTON IMOTOR WORKS. 

233 -I*'- Slif ton Ave., Cincinnati, O. 




Vs. n Norman Universal 
Bench Lathes 

have a la^e line of attachments. 
Cut shows milling attachment as 
applied to end of bed of lathe. 
Converts lathe into flrst-class 
small milling machine. 

Sen* tor catalog. 

WALTHAM WATCH TOOL CO.. 

3pringiield, Mass. 




MACHINE WORK WANTED 

Have your ITodels of EuKiiies* etc., made, and small 
machine Work done In a thoroughly equipped ma- 
chine shop. Estimates cheerfully given. 
H. BARTOL BRAZIEK, 

EagiDeer an^ Machinist, Mantitacturer at Gasoline Vehicles, 
1811.1S-15 Fltzwater Street, Phlladelphiu, Pa. 



^ fl 12=inch Pipe cut off and 
'^.^^J^ Threaded with ease hy one 
'^ man and a 

\i(i.:(y»^ FORBES 

" ;:J1- PATENT DIE STOCK 

ss*^ Smaller sixes propoitmnaioly 

■""" ' easv. Send for Cataltijuc. 

Machine No. 30. THE CURTIS & CURTIS CO.. 

H.OTufk-'Ji" R- '^ L. e Cirden St,. Bridgeport, Cdnn, 



NEW BOOKS, ETC. 

Hints on Playing the Jane Naval War 
Game. (Naval Kriegspiel.) To- 
gether With All the New Rules and 
Official Changes. By Fred. T. Jane, 
inventor of the game. London: 
Sampson Low, Marston & Co. 1902. 
Pp. 47. 

The Naval War Game, or Kiiegspiel, was 
designed to enable the players to realize as 
close a simulation of real warfare as is pos- 
sible. The idea of the game is that any naval 
officer should be able, without any knowledge 
of the game, to direct the evolutions of the 
fleet. It is described by the author as the 
antithesis of chess, billiards, etc., in that mere 
proficiency of moving, and so on, does not en- 
tail victory, which depends upon the skillful 
handling of the fleets. The game is played 
with miniature models of the various warships 
of the world on boards marked out in squares. 
There is a code of rules drawn up, and a sys- 
tem of awarding points. That the game gives 
a very close approximation to actual naval 
warfare conditions is proved b'y tlie fact that 
it is enormously popular among tlie navies of 
the world, practically all of wliicli have of- 
ticially adopted it. The hints on playing the 
game are designed to familiarize tlie players 
more completely with the true intention and 
scope of the game. We notice, by the way. 
that in the sum total of points given to the 
various warships of the world, the "New Jer- 
sey" comes as first with 1 1 (J points, the "King 
Edward" of the IJritish navy and the "IJrin" 
of the Italian navy next with 104 points. 
There is a mass of infoi*mation in this work 
which would be of intei*est to those who follow 
the growth of our navies, but who have no 
intention of playing the game itself. 

Experimental Sociology. Descriptive 
and Analytical. By Frances A. Kel- 
lor. New York: The Macmillan 
Company. London: Macmillgin & 
Co., Ltd. 1901. 16mo. Pp. 316. 

The autlior, who. as the title page informs 
us, is a graduate student of tlie Tlniversity of 
Chicago, has produced a book which is devoted 
primarily to the study of methods of the in- 
vestigation of delinquents and their treatment. 
The author recognizes that what has been 
done is not a complete study, iiut taking the 
book for what it is worth, it certainly should 
secure interest. The information which has 
been collected is presented in such an attrac- 
tive foi*m that the reading of the book is 
more agi'ceable than miglit be expected from 
its title. 

All the World's Fighting Ships. A 
Practical Naval Annual for Practical 
Men. By Fred T. Jane, inventor of 
the Jane Naval War Game. New 
York: Harper & Bros. 1901. Pp.397. 
Illustrations. 

This work is by far the most complete naval 
annual in the world. It is also the most 
practical and technical. It contains a photo- 
graph ot every warship in the world, also a 
deck plan and sheer plan on which the posi- 
tion and thickness of all the armor, and the 
position and caliber of every gun are indi- 
cated. There are also two silhouettes of every 
war?hip and also of every merchant ship tliat 
might be of service in war. On the same page 
with the photograph and the plan of each ship 
is a table giving the leading dimensions of the 
vessel, the size and character of its guns, 
thickness and nature of its armor, together 
with its speed, fuel supply, etc. There are 
also articles on the year's progress in gun- 
nery, marine engineering, armor, torpedoes, 
construction, strategy, tactics, signaling, etc. 
For the use of officers at sea it is a particularly 
valuable work, inasmuch as there is crowded 
into its pages matter that would ordinarily 
require several volumes for its presentation. 

(Continued on jXigeSOS) 




?8u USE GRINDSTONES? 

If 80 we can suppiy you. Ah sizes 
iiKiniited and iiniiKiiiiiied* always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones tor all spe- 
cial purposes, ty Ask (or catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
plement 1113. Price 10 cents. For sale hy Munn & 
Co. and all newsdealers. 



BOQART GAS ENGINES 



Double Cylinder, 50 h: p. 
and upward. 

FARRAR &TWEFTS, 
Steam Engine & 
Boiler Works.... 

to 36 Perry Street, 
Buffalo, n. Y. 
Catalo§ue on application 



buys best bell outfit built. Easy 

to put up and an up-to-date oon- 

venienee. We t^ell 

Bells, a2c.; dry batteries, l.^c.; »ush buttons, ?c,; [nsu- 

lated wire, 30c. lb.; lamps, 36c. Write for price list- 

LIBERTY ELECTRICAL SUPPLY CO. 

136 Liberty St., New York 




JUST SI 




We want to send you 
a circular of the 

Rich Handy 
Drawing Outfit 

It is a time saver for the 
Draughtsman, and an aid 
to the learner. 

Circularfs free. 
J. & a, UJCH, 125N. 6th 
St., Philadelphia, ra., U.S. A. 



2 BATTERY CALL TELEPHONES for $5.50 

Guaranteed good for 600 feet metallic circuit. 
a GENERATOR CALL TELEPHONES for $8.50 

Good for 3 miles single iron wire, batteries Included. 

Sent C. O. •. if |1.00 is sent with order for express charges. 

Telephones guaranteed satisfactory or money refunded. FARR & FARR, 1 1 9 W. Jackson Blvd.» CHJCAGO. 








If you want the best CHUCKS, buy Westcott's 

I^ittle Giant Doable Grip firW— ^ 

Drill Chiieks, Little Giant ■ r§ I*^ 

Drill (^tinoks «^ 

Iiiipioved, 

OTic-iiln Drill 

t'liuck.s, Cuf- 

tinp-oll 

Clmcky,Scroll 

Combination 
Latbe Cbnfks, (Jeared 
Conjbiniition J^atlie Chucks, Plain Universal Latbe 
Chucks, Indeponilent Lathe Chucks. Made by 
Westcott Cluick Co., Oneida, N. Y., U. S. A. 
Ask for cataUi^ite in En^itsh, French. Spanish or Qerman. 
First Puizk at Coi.itmbian Bxpositton, 1S9S. 





Manufactory Established 1761. 

LEAD PENCILS, COLOKBD PENCILS, 8LATB 
PENCILS, WRITING SLATES, INKS, STATIONERS' 
KUBBER GOODS, RULERS. ARTISTS' COLORS. 

78 Reade Street, New York. N. Y. 

GRAND PRIZE, Highest Award, PARIS, 1900. 



THE 

EQUITABLE 



MADE BY THE 
MAKERS 

OP THE 

CELEBRATED 

WHITMAN 
SADDLES 

Therefore 

IT MUST BE GOOD 

THE MEHLBACH SADDLE CO. 

Illustrated Catalogue Sent iTree 
lUa CbaiiibeiH Street, NEW YORK, U. S. A. 





One with a "dependable" point, a uniform 
ei'vde-one tliat draws a clear, sharp, weil- 
Uefine* Hue, and to do this you will have lo 
choose 

DIXON'S AMERICAN 

GRAPHITE PENCILS 

the best made lead pencil in any country. 
Hard, soft or medium. Suitable tor all pur- 
poses. Architects, draftsmen, clerks, re- 
porters, etc. find them a boon. 

Send 16 cents for samples. 

Worth douhle ilie money. 

JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 



Patents Protected 



Against Infringers. 

Dealers in and Manufac- 
turers ot 
I PATENTED ARTICLES. 

Owners and Users of 
I COPYRIGHTS AND TRADE- 
MARKS 

I PROTECTED 

afainst dangerous litiga- 
tion at a nominal cost. 
Bodklet on apphcation. 

PATENT TITLE & GUARANTEE CO., 

CAPITAL. 8300.000.00. 

Tel. 4332 Cortlandt. 150 Broadway, New Vork. 



Patent ~ 
Protected, 

BY THE 

pP<-rENT7-,.^LE 

■ G'uARANTEe'^J 

^ .NEW YORK.. ^' 



J.W.ALEXANDER 



J. H. HYDE 

VICE PRESIDE'.T 






*ere shouio^^^^^^^ ^^ 



The Continuous Instalment 
Policy of the Equitable does away 
with any possibility of a lawsuit. 
It permits a man to practically pro 
bate his own will, and to protect 
any dependent as lon^ as he, or 
she, lives. He even protects them 
against themselves, for the mon- 
ey paid under such a policy can 
neither be squandered nor wast- 
ed. It provides a fixed yearly in- 
come during the life of the bene- 
ficiary, and the Equitable, the 
strongest financial institution of 
its Kind in the world, is the execu- 
tor of the will. 

For in format /on fi// up and 
mai/ the /b//ofr///g coupon. 



THE EQUITABLE SOCIETY, 

Dept. No. 2P, 120 Broadway, New York. 

I would like to receive infornialion re- 
garding a Continuous Installment Policy, 
issued to a man aged.. .. . years for a 
beneficiary aged years. 

NAME 

ADDRESS 
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Scientific Americarv 



April 26, 1902. 





WATERPROOF 

Court 
Piaster. 

AUTISEPTfC.AStPTIt 
WILL HEAL ANY CUT 




WATERPROOF 

LIQUID pfSs^ 

Heals Cuts. Abrasions Hang* 
Nails. Chapped and Split Lips 
or Fingers, Burns, Blisters, 
etc. Instantly Relieves 
Chilblains. Frosted Ears, 
Stings of Insects. Chaf- 
ed or Blistered Feet, 
Callous Spots, etc. 

A coating on the Kunsitive parta will pro- 
tect the feet from being chafed or bliatereil 
by new or hea\'y shoes. 

Applied with a brusli and nnnii-diiitety 
dries, forming a tough, transparent, colorless 
waterproof coating. 

MECHANICS, SPORTSMEN, 
BICYCLISTS. GOLFERS, Etc. 

are all liabk' lo bruise, scratch or scrape fheir 
skin. **NEVV-HKIN" will heal these in- 
juries, will not wB»h off. and after it is 
applied the iniury is forgctten, as "N EW- 
SklX *' makes a temporary n 



Pocket Size - - ICc. 

(Size of I linst ration) 

Family Size - - 25c 
2 oz. Bottles - - 50c. 

(for Surgeons and Hospitals) 

At the DruegistSf or we will mail a package any- 
where in tne United States •n receipt of price. 

DOUGLAS MFG. CO., Dept. 50, 107 Fulton St., NewYork 




""•^^MONEYwitha Model Press 

Men and boys everywhere are earning money printing 
for cliurches, bnsiiiess lionses. lodges. Jost the press for 
cards, circulars, bill heads, tags, envelopes, iiewspapeis. 
Awarded World's Fair pri/.rs. 40,000 sold. Complete 
rn;ttll iJli'V up. Itnr new 5.xH Fool Power Press only 
ii^>i*.»IK We Biart j-oii in business. Send stamp for 
catalogue. 

11«I>EL I'RESS, 706 Chestnut St.,Phna. 



piJR]>riSllf]>fE. 




The most inarvelous metal polish 
iu the vrorld. 

Contains no Aciis or anything injur- 
ious to tbe Metal »r Hanils. 

Products a wonderful brilliant lustre 
on Brass, Copper, Tin, Zinc, Silver, 
Nickel and all Metals. 

A few rubs and the article is hand- 
somely burnished. 

Will not soil the hands or leave depo- 
sits ill corners or surface of the metal. 

Will restore burnt or rusty Piickei on 
Sti'Ves to its original lustre. 

Put up in cans at prices as follows: 
J^ Pint, 25c. 1 Pint, 40c. 1 Gallon, Sl.2.5. 

If your dealer does not keep it write 
direct to J. C. PAUL *fc CO.j 

59Dearboi'u St.* Chicasro. 



An Even 
Hundred 
Dollars 

will buy a 

BBS 

iVlicro= 
scope 

The most reliable, accurately built, completti 
and desirable microscope ever offered for $iOo.oa. 
Meets every requirement for Bacteriology, His- 
tology, Pathology, Biplogy^ Urinary Work, EtCk 
Two eyepieces |and ^dry and^ Oil Immersioo 
Lensea, Abbe Condeoser and Iris Diaphragm, 
and Trfple Revolving Nosepiece. Used at Cor. 
nell, Harvard, Yale, University of Chicago, Col- 
lege of P. and 8., aod scores of other prominent 
laboratories. 

CATALOGUE FREE. 
Write for C-uh Di>eoniit. 

BAUSCH & LOMB OPTICAL CO. 

New York. ROCHESTER, N. V. Chicago. 




JUST T»UBLISMEP 

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 

An EiRciilatiun of the Best Methods Employed by the 

Most .successful Inventors in Handling Their Inventions. 

By F. A, CRESEE, M. E, 

l.l-j Pages. Clnth. Price, $t. 00. 

THIS is the most practical. up-tr,-date book pub- 
lished in the interest tf Patantees, setting forth 
the best methods employed by the most success- 
ful Inventors in handling their patents- It is 
written expressly for Patpntees ty a practical 
inventor, and is base-i upon the experience of 
pome of the most successful Inventors t)f the day. 

It gives exactly that information and aflvice about 
ha-idlinfi patents that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
will t»ave the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 
vention«. It contains no advertisements of any descrip- 
tion and is published in the interests of the Patentee 
alone, and its only object is to give him such practical 
information end advice as will enable him to intelligent- 
ly handle his patent succoRsfuUy, economically and 
profitably. 

Ttgives avast amount of valuable information along 
this line that can only be acquired by long, expensive 
exper-ionce in realizing from the monopoly afforded by a 
Patent- 

tW° Send for Descriptive Circular. 

mUNN A. CO., 

Publishers, 361 Broadway, New York. 



Furthermore, its infoi-maUon is invariably ac- 
curate : which can scarcely be said of some 
other well-known naval annuals. 

Tiuo lii.ocK SvsiKM oi' Signaling on Am- 
Ki{i(!AN RMi.iiOAOs. By Bram B. 
Adams. New York: The Railroad 
Gazette. 1901. 8vo. Pp. 260. 
In view of the present discussion of signal 
systems, which has been aroused by the recent 
accident in the Grand Central tunnel. New 
York, the above work, which is from the pen 
of a practical railroad man and one of the 
editors of a leading railroad journal, is pai-- 
ticnlarjy timely. The subject is treated in a 
most thorough and practical manner, and is 
fully illustrated with half-tone engravings and 
line cuts, the latter being freely lettered and 
very completely described in the accompanying 
text. The drawings are very clear, both the 
smaller illustrations showing mechanical de- 
tails and the general plans of yards and sig- 
naling installations being worked out with a 
comprehensive thoroughness that leaves noth- 
ing to be desired. The work is clearly written, 
and covers the gt'ound with great completeness. 
The telegraph block systems of three of the 
largest railroads of the country, including the 
I'ennsylvania, are described in three separate 
chapters. Then follow a chapter on single- 
track blocking, and two chapters on the con- 
trolled manual system as used on the N. V., 
N. II. it II. Railroad. The last five chapters 
are devoted to descriptions of the various sys- 
tems of interlocking. While the work is 
primarily one for the engineer and the super- 
iutendent, it should be in the hands of every 
railroad man whose duties necessitate bis 
familiarity with signals and their operation. 

The Prevention of Smoke. Combined 
with the Economical Combustion of 
Fuel. By W. C. Popplewell, M.Sc. 
New York: D. Van Nostrand Com- 
pany. London : Scott, Greenwood 
& Co. 1901. 8vo. Pp. 203. Price 
$3.50 net. 
The main portion of this book is devoted 
to a brief statement of the principles under- 
lying the smokeless and economical combustion 
of fuel : a description of the most recent pi-ac- 
tice for burning fuel for commercial purposes ; 
a review of a number of complete trials re- 
cently made with the object of showing the 
best methods of dealing with coal for the pur- 
pose of steam raising, and, lastly, a summary 
of the law as it relates to the smoke «[uestion. 
This scheme, both simple and logical, has been 
carried out thoroughly. Tbe illustrations in 
the book might well be improved ; but the 
printing is excellent. 

The Soap Brand Recoro and Trademark 
Manual. By Leebert Lloyd Lam- 
born, B. S. New York: Charles S. 
Berriman, Soap Gazette and Per- 
fumer. 1902. 8vo. Pp. 178. Price 
$5. 
The author's intention is evidently good. 
Rut sometimes he says things that irritate a 
trademark attorney. Mr. Lamborn constantly 
refers to "copyrighted"' trademarks. If this 
book is ever published in a second edition we 
trust that he will substitute ■•registered" for 
the inaccurate "copyrighted." On page 49 the 
author refers to the Patent Oflice Record, a 
publication with which we are not familiai-. 
Perhaps he refers to the Official (Jazette. Jly 
far the most valuable portion of the work is 
an excellent list of registered ("copyrighted,"' 
the author calls it) trademarks for soap. That 
list expiates the sins mentioned. 

A Dictionary of Dyes, Mordants, and 
Other Compounds Used in Dyeing 
and Calico Printing. By Christo- 
pher Rawson, Walter M. Gardner and 
W. F. Laycock. London: Charles 
Griffin & Co. Philadelphia: J. B. 
Lippincott Company. 1901. Octavo. 
Pp. 374. Price $5. 
The authors of this book are men whose 
names are intimately associated with the chem- 
istry of dyeing. Theii" work seems to be a very 
complete lexicon of such dyes and mordants 
as are used in tlie dyeing and printing of 
calicoes. The dictionary will probably be of 
great practical value in the laboratories of 
color chemists. To many perhaps the lack of 
a method of applying the dyes and mordants 
will be felt ; but such methods will be found 
fully described in the "Manual of Dyeing" pre- 
pared by the same authors. 

Water and Its Purification. A Hand- 
book for the Use of Local Authori- 
ties, Sanitary Officers, and Others In- 
terested in Water Supply. By 
Samuel Rideal, D.Sc. Second Edi- 
tion, Revised and Extended. Phila- 
delphia: J. B. Lippincott Company. 
London: Crosby, Lockwood & Son. 
1902. 16mo. Pp. i-xvi, 346. 
This is the second edition of a work which 
has proven of rare value to the sanitary en- 
gineer and to those who have been in any 
way interested in the water supply of large 
cities. In the present edition additional matter 
dealing with recent water problems and sand 
filtration has been included. The first chapter 
has been rewritten and new matter incorpor- 
ated. In its revised form the book should 
certainly meet with a favorable reception. 

Tubular Transit for London. By John 
Leighton, P.S.A. London. 1902. 
I First Edition. Pp. 16. 



&Ae Best TKin^ on Wheels 

ALL ROADS ARE ALIKE TO 

5Ae OLDSMGBILE 

R.UNS EVERYWHERE 

Our new red catalog illustrates and describes it in detiiil. 
THE PRICE IS RKillT | 

OLDS MOTOR WORKS, DETROIT, MICH. '■mmummmMm "i«^*.. "•""'" 





TEN DAYS FREE TRIAL 

allowed onevery bicycle purchased of us. 
We ship on approval toanyonein 
U.S. or Canada, without a cent deposit. 

1902 Models, $9 to $15 

1900 & '01 Models, best makes, $7 to $11 
BOO Second-hand Wheets 

aU makes and models, j^ood as new, 
$3toS8, Great Factory Clearing Sale 
at half factory cost. Tires.eiiuipment, 
& sundries, all kinds, 34 regular price. 

RiDER AGENTS WANTED 

in everytowu to ride & exhibit sample 
1902 model. Agents inal;e money fast. 

A BICYCLE FfffCdistributing 

catalogue8iny our town. Write at once 
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(8587) M. and S. J. write: If iron 
or steel is properly cleaned before plating 
with nickel, It can be burnislied like silver 
without peeling or stripping, therefore, tlie 
burnisli is a good test for poorly nickeled 
goods, as tlie loose nickel will come off. 

(8588) C. W. asks: Please inform me 
as to the difference between an aneroid and a 
holosteric barometer. A. The word ancroifi is 
from two (ireek words meaning without luium, 
and the word holosteric is from two Greek 
words meaning wliolly solid. Tliey are two 
names for tlie same thing. There is no differ- 
ence between tliem. 

(8589) E. W. F. asks: We have a co- 
operative teleplione system in operation liere. 
One of tlie wires from the central office ex- 
tends six miles to a neighboring town ; and for 
one mile of its distance it runs parallel to a 
wire used by the electric lighting company, 
and carrying an alternating current of 2,200 
volts. At niglit. wlien tlie current is on, the 
induction is so great as to interfere with the 
use of this branch. The bi'idging system is 
used in connecting the 'phones'; one wire over- 
head and a ground plate for each instrument. 
Seventeen telephones are connected in this 
way on the line. Could this difficulty (induc- 
tion) be overcome by stringing another wne 
t» a point beyond the termination of the electric 
light wires and grounding the end, using it 
as a common ground for all" the instruments? 
Is there a better way of overcoming the induc- 
tion"; A. The only way to completely remedy 
your difhculty with the induction of the alter- 
nating current along your line is to use a 
metallic circuit frequently crossed, as is done 
with the city lines and the long-distance lines. 
See Hopkins' "Telephone Lines and Their 
l*roperties." 

( 8590) H. O. writes: Can you give 
us a formula for a preparation for the temper- 
ing of mill picks".' A. The treatment of mill 
picks before hardening is of far greater im- 
portance than any hardening preparation other 
than salt water, which is the only menstruum 
that we can recommend. No hardening solu- 
tion can recover the lost properties of steel 
that has been overheated, burnt corners of mill 
picks, or hammering at above or below a full 
red heat. Cyanide of potassium dissolved in 
the hardening water or powdered and sprink- 
led on the red-hot point before dipping, or even 
common soap rubbed on the pick before heat- 
ing, are used by experienced men in the busi- 
ness. 

(8591) J. G. B. asks: 1. The theory 

of electricity as commonly accepted by the 
most prominent scientists. A. The theory held 
by scientists is that electricity is a disturb- 
ance of the ether of space. '2. Why should a 
sounder have a resistance equal to that of the 
line? A. The sounder is in the local circuit, 
and not in the line. Its resistance is usually 
for 2 to 5 ohms. 3. Is it amperage or cou- 
lombs that decompose an electrolyte? A. Am- 
peres are .^ouiefiuies measured by the amount 
of metal they deposit in a second. Coulombs 
are the product of amperes by seconds. 4. If 
a sufTi( iently sensitive voltmeter were connected 
with the terminals of a Uuhmkorff coil, hav- 
ing a 1 cm. spark, what would be the registered 
voltage? A. The voltage of a spark of 1 cm. 
is from 14.000 to 15.000 volts. 5. Is it the volt- 
age or amperage that shock animal tissue? 
A. The voltage furnishes the power to force the 
amperes through the body. Hotli are neces- 
sary to the shock. 0. How does evaporation 
from ocean produce electrification of the TaporV 
I have heard the following theory advanced, 
but would like your opinion on It. The ocean 
possesses e<iual + and — electricity. When a 
drop of water turns into vapor, the change of 
surface is so great that the charge becomes 
less dense per unit surface than the earth, 
and so becomes negative. A. The process ot" 
electrifying the air is not understood. Till 
something is known, one theory may be as 
good as another, if it is satisfactory to the 
person accepting it. 7. In all long-distance 
polyphase current lines, where the voltage is 
perhaps as high as forty thousand, is not the 
amperage a fraction? A. The amperes are pro- 
portionally lower as the voltage is raised in 
loug-distauce transmission of electricity. 
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THE AVIXTOX lIOTOll CARRIA(iE CO., 

m; Belden titreet, Cleveland, Ohio. U S. A. 
Branches in NewY»rk, Chicago, Boston, Piiiiadelphia. 



STEWARD'S WONDER 



The Exponent of Hittliest Art in 

ACETYLENE BURNERS l^-rSoirs 

STATE LINE MFG. CO., CliattanooL-a, Tenn., U. S. A. 
■" . New York. 



Waltham Watches. 

" Punctuality is the politeness of 



kings 



>» 



"The Perfected American Watch," an iltastrated book 
of interesting information about <watches, Tuitt be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 




One Man Equals five 

when it comes to applying paint, shingle stain or white- 
wa^h, if the one man works with Patton's Aekeq- 
Painteb. It pays for Itself rif^ht away if used for interior 
whitewashing of factories and exterior painting of large 
warehouses and outbuildings. Requires no more paint 
than hand painting. Does good work. Use the 

Aereo-Painter 

for applying TOR-ON shingle stain and you have a com- 
bination of efficiency and economy that cannot be beaten. 
Circular on application. 

PITTSBURGH PLATE GLASS CO., General Distributers. 

PATTON PAINT CO., iiiiT L.ake St., Mllwankee, Wis. 



PRESIDENT 

give . ^^''^ 

ease 

and 

grace. 



eveny 

motion 



Moves "When you ^o. Adjusts itself to 
every bend of tne body. Every pair guar- 
anteed. Look for "Preftldeiit" on the 
buckles. Triinniiiiffs can not rust. New 
model now ready for men of heavy "work ; 
also small size for youtliB. Price is 50c. If 
your dealer hasn't got them, send us the 
price and we will send you a pair. We pay 
the postage and you get the very latest designs. 
O. A. EDKARTON MFG. CO.» 
Box SSS, Shlrler, Haas. 



PETDILb 



-HSJy'ffflS? 



Tc' HAVIAhTtbIFIT- CiHBJSl Yfl W 



77iejB€>si S^^S^cioiY cemeaiJfilljn&del 




ItlPFIN 



THE GRIFFIN MILLS which we ha.ve sold for this 
purpose will produce 50,000 baLrrels of PortlsLnd cement 
sl daLy. or over 13.000,000 baLrrels sl yeaLr. No other 
mill approaLches such a record, becaLUse no other mills 
begii\ to work aLS cheaLply or aLS saLtisfa-Ctorily. Write 
for our illustraLted descriptive ca-taLlogue. 



MILly 



BKADIEX'PUiyHtKHtCa bostonjjew_york.chicago. 



YOUR BANK ACCOUNT IS IN DANGER 



LINES LIKE THIS 



'^0"'" OVER TEN DOLURS $10$] 



WHEN STAMPED BY THE PROTECTOCRAPH, WILL CIVE YOU POSITIVE 
PROTECTION AGAINST CHECK RAISERS. WRITE TO-DAY FOR BOOKLETS. 



G. W. TODD & CO.. MFRS. 



lE ST.. ROCHESTER. N. Y. 



Cracks in Floors 

Are uiisiglitly, unclean and unsanitary. 
fjrrit>|iinN AVooil, ('i-ack and Ci'evice 
Fillei- is ttie only perfect and permanent 
remedy, and is conceded to fill a umverHal 
want. A clean paste, easily an^ quickly 
applied. Adapted to all kinds and condi- 
tions* of v'ooii. Average cost, about 
¥1.011 per ro«m of 200 square feet. 
Write to-^ay for our booklet and 
testimonials. Enclose stamp. 

GRIPPIN MFG. CO., 

Dent. C, 
Ne\va.rk V New York, 



Columbian Spirit. 



tkahj: mark. 



A Chemically Pure Methyl Alcohol, Price in bbls. 
an^ W b»is., ¥1 511 per eallon. Columbian Spirit CHnuut 
be taken internally, but for maunlaeturing purposes is 
the equal of alcohol. It is a water white spirit t&stxnq 
^ ■per cent, of pleasant o^or an^ free from impurities. 



MANHATTAN 
Sole IHaniiiactiii-crst 



SPIRIT CO- 

BUFFALO, N. Y. 



IFSSOP'S STEEL^bV/t"^ 

X-"- FOR TOOLS. SAWS ETC. 

we JESSOP A SONS L'2 91 JOHN ST. NEW YORK, 



Money. 



All varieties at lowest, prices. Rest Railroad 

Track and Wagon (Or Stock Scales made. 

Al8« lOOl) useful articles, including Sates, 

- Sewing .vlachines, Bidyclec, Tools, etc. Save 

LiftCRKi-ee. Ciiuago m ai.k Co.. ('hicaK<.. HI. 




BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. Volt- 
mett-rs. Amperemeters, Wattmeters, and 
i hermometery, make continuuus records 
J>ay anrt 'SiQ\\X. Will nay for themselvt^s. 
Every instrument fully jjuaraiitee^ an^ 
sent on 30 *laya' trial, ri^ Snui. for Circu- 
lars atul SPeciiiten Chart 
The Bristol ComDany Waterbury Conn. 
ER 1>IEDA1. I'ARlri EX I'OSIIMO N. 



CHARTER ENGINE 

Any place 
BY Any One 
FOR Any Purpose 
Stationaries, Portables, Sawing Outfits, 
Hoisters. Engines and Pumps. 
FtrKi.— Gasoliiif, iiiis, Distillate. 
Sendf r UhisU'atfd ('atalitatir •nd Tenti. 
monials, and State Your Poiver Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 




CRUDE ASBESTOS 

AND ASBESTOS FIBRE 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



MINES and WORKS. 

THETFORD, P. 

CANADA. 



AT THEPAN. AMERICAN EXPOSITION, 

^T'Send for new Catalog.^ 
Faneull Watch Tool Company, 
BRIGHTON, BOSTON, MASS. 




— GASIYIOBII-E— 

STANHOPE. SPECIAL. SURREY and TONNEAU BODIES. 

9, 12 and 25 H. P. SPEEDS, 26, 30 and 40 MILES. 

HIGHEST FINISH. BEST WORKMANSHIP. 



'IMMEDIATE DELIVERIES- 



AUTOMOBILE COMPANY OF AMERICA 

MaLrlon, Jersey City, Ne\v Jersey 



THE 

Dr. Deimel 

Underwear 

Warm "vveather has no terrors for wearers 
of the Dr. Deimel Linen-Mesh Underwear. 

No Danger of Heat Prostration. 
No Danger of Prickly Heat 

or Eczema. 
No Danger of Anything but 

Health and Comfort. 

The Dr. Doiinel Dress Shields are tlie best 

made. Can Ik t-asily washed ; are odorless. 

\Vc giiarantoe every pair. 

Free Booklet and 
Samples of the 
Cloth Sent by 
Addressing 

The Deimel Linen-MeshSystemCo. 

491 Broailway, New York. 

San Francisco, (itti floor, HayTTards Bldg. 

Washington, 728 Fifteenth St.. N. w. 

MONTRKAI,, 2202 St. Catberjne St. 

London, B. C, Bno., 10-12 Bread St. 




All genalne Dr. 

Deimel gnrmenta 

hear this 

trade-inark. 



